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3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1 ] In the stress sensor which may grasp the direction and magnitude of said stress from the 
change in resistance of the resistance element concerned by the stimulus to two or more resistance 
elements which a post is fixed or united with an insulating-substrate side, and originate in the stress 
grant to the post concemed The resistance element concerned consists of resistors formed in the inter- 
electrode ones for resistance elements used as the pair allotted to the insulating-substrate side by screen 
printing. The electrode for resistance elements concemed A conductor connects with the substrate 
terminal area allotted to the edge of 1 of an insulating substrate. The electrode for resistance elements 
concemed and a conductor, and/or print quality controller material The stress sensor characterized by 
having predetermined height from the insulating-substrate side, and arrangement of those conductors 
and/or print quality controller material, and the electrode for resistance elements enclosing more than 
Mikata of a single resistor about two or more resistance elements of all concemed. 
[Claim 2] The stress sensor according to claim 1 characterized by arranging the resistance element 
substantially from the core at the base of a postconcemed along with the profile at the base of a postat 
the equiangular distance. 

[Claim 3] the print quality controller material and/or conductor which go to an insulating-substrate edge 
from a resistance element existence region ~ the stress sensor according to claim 2 characterized by a 
configuration being the substantial point symmetry which makes the core at the base of a postcenter of 
symmetry. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the stress sensor which can be used for for example, a 
pointing device for personal computers, various various functions, multi-direction switches for 
electronic equipment, etc. as the Field of appUcation, concerning a resistance element 
[0002] 

[Description of the Prior Art] A post is fixed or united with an insulating-substrate side, and JP,2000- 
267803, A has the indication about the stress sensor which may grasp the direction and magnitude of said 
stress from the change in resistance of the resistance element concerned by the stimulus to two or more 
resistance elements resulting from the stress grant to the post concerned. Formation of the resistance 
element which is the strain gage currently indicated here is because all the components of the resistance 
element concerned are screen-stenciled to up to a ceramic substrate side. 

[0003] the two shifts to which the structure met the 20th page of the insulating substrate to which a 
resistance element 22 makes an intersection the 20th page core of an insulating substrate as shown in 
drawing 1 5 and which intersect perpendicularly - a line top - and - from the intersection concemed - 
substantial - etc. ~ it has fixed so that it may be allotted to four distance locations and the 20th page 
core of an insulating substrate and the core of the base of post 30 that a base profile is a square are 
substantially in agreement, and so that each side of the profile of post30 base may counter with each 
resistance element 22. Moreover, the substrate terminal area 24 covers the perimeter of an insulating 
substrate 20, and is allotted to the edge with abbreviation fixed spacing. Moreover, since the conductor 
(electrode) connected with a resistance element 22 and the substrate terminal area 24 are formed in the 
20th page of an insulating substrate by screen printing, they have the height of regularity 
(predetermined) from the 20th page of an insulating substrate. 

[0004] In recent years, in addition to the stress sensor of the gestalt acquired by screen-stenciling to up 
to a ceramic substrate side, all the components of a resistance element carry out removal processing of a 
part of surface conductor layer, and development of the stress sensor using the insulating substrate which 
has the conductor obtained as the remainder is fiirthered. The conductor in such an insulating substrate is 
because fine pattemizing has the advantage with a low manufacturing cost in the easy top compared with 
thick-film techniques, such as a screen-stencil technique. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the insulating substrate for stress sensors 
carries out removal processing of a part of surface conductor layer, it is the insulating substrate which 
has the conductor obtained as the remainder, a stress sensor uses some of conductors 9 concemed as an 
electrode and the resistance element which consists of a resistor by which film formation is carried out 
inter-electrode [ of the pair on the insulating-substrate side concemed / said ] is being made into the 
strain gage, there is a trouble which is not in the above-mentioned Prior art. 

[0006] The electrode (conductor) with which the problem constitutes a resistance element originates in 
the difference which the conductor concemed carries out removal processing of a part of surface 
conductor layer, and is formed as the remainder to having been conventionally formed by the screen- 
stencil technique, and it generates. 

[0007] The outline of the above-mentioned difference is shown in drawing 7 . Drawing 7 (a) is the cross- 
section schematic diagram of the resistance element 8 which used as the electrode the conductor (circuit 
pattern electrode 1 ) which carried out removal processing and obtained a part of conductor layer of 

http :// WW w4 . ipdl . inpi t . go . j p/cgi -bin/tranwebcgiej j e 10/3/2 007 



' JP,3462494,B [DETAILED DESCRIPTION] 



Page 2 of 21 



insulating insulating-substrate 3 front face. Moreover, drawing 7 (b) is the cross-section schematic 
diagram of a resistance element 8 using the conductor (electrode for resistance elements (it is hereafter 
described as a thick-film electrode.)) obtained by the screen-stencil which is a thick-film technique. 
[0008] the conductor of drawing 7 (a) ~ height carries out abbreviation dependence at the thickness of 
the conductor layer which consists of copper arranged on the 3rd page of an insulating substrate at the 
beginning. Usually, this thickness is about 18-36 micrometers, furthermore, the insulating substrate 3 - 
the conductive material in a through hole - plating - forming - it - minding - the conductor of 
insulating-substrate 3 both sides - about the so-called double-sided substrate which flows through nine 
comrades, conductive material adheres to a conductor 9 further with the plating concerned, and the 
height may be made high at about further 40-70 micrometers To it, the thickness of the thick-film 
electrode 13 of drawing 7 (b) can be set to some extent as arbitration, and is usually set as about 10 
micrometers. 

[0009] Moreover, the difference of a cross-section configuration with the circuit pattern electrode 1 and 
the thick-film electrode 13 is described, the circuit pattern electrode 1 - the cross-section configuration - 
- a rectangle ~ approximating - **** - the circuit pattern electrode 1 - the abbreviation from the 3rd 
page of an insulating substrate ~ having the perpendicular field can grasp ( drawing 7 (a)). It can grasp 
that the cross-section configuration of the thick-film electrode 1 3 consists of a curve which is mainly 
concemed with a slanting component to the 3rd page of an insulating substrate to it, and the thick-film 
electrode 1 3 consists of a gently-sloping field mainly to the 3rd page of an insulating substrate ( drawine 
7 (b)). ^ 

[0010] By the difference with these circuits pattem electrode 1 and the thick-film electrode 13, 
resistance dispersion becomes large compared with the resistance element 8 ( drawing 7 (b)) to which 
the resistance element 8 ( drawin g 7 (a)) which used the circuit pattem electrode 1 as the electrode used 
the thick-film electrode 1 3 as the electrode. It is because it is difficult for the former to equalize the 
configuration of a resistor 2. When resistance dispersion is large, the resistance element 8 which is 
obliged to form a superfluously long trimming slot, and the resistance element 8 without the need of 
forming most trimming slots will be intermingled in the case of the so-called trimming process adjusted 
even to desired resistance. Even if resistance is the same, if trimming flute lengths differ extremely in 
this way, resistance stability by the perimeter environment, especially ambient temperature cannot be 
acquired. That is, even if nominal resistance is the same, the big resistance element 8 of dispersion in 
clue properties other than resistance will be produced. Moreover, if it is in the stress sensor using the 
resistance element 8 which has a trimming slot as a strain gage, also when it becomes impossible for the 
detailed crack around a trimming slot to maintain breadth and early resistance by prolonged use, it is. 
[001 1] Thus, it is thought that two it is [ the configuration of a resistor 2 where thick-film formation of 
the case where the circuit pattem electrode 1 is used is carried out by thick-film techniques, such as a 
screen- stencil technique, inter-electrode as compared with the case where the thick-film electrode 13 is 
used stops being stabilized easily ] reasonable. 

[0012] The 1st reason is that circuit pattem electrode 1 height is high as mentioned above. When the 
case where resistor 2 film is formed with screen printing is taken for an example, a mask (screen) will be 
passed and the paste-like resistor of an abbreviation constant rate will be allotted between the circuit 
pattem electrodes 1 of a pair. Then, the configuration of the fixed resistor 2 changes with factors, such as 
ambient temperature, paste temperature, and neglect time amount vintil it calcinates or stiffens it and the 
configuration of a resistor 2 is fixed after screen-stencil. For example, by the reasons nil why ambient 
temperature is high etc., when paste viscosity is low, resistor 2 top face between the circuit pattem 
electrodes 1 of a pair becomes abbreviation flatness, and it becomes the configuration stabilized 
comparatively. If a paste is arranged between the circuit pattem electrodes 1 of a pair in the condition 
that viscosity is high, to it, it will be solidified by baking and hardening, maintaining the allotted original 
configuration to some extent. It is thought that this inclination will become remarkable if resistive paste 
contains thermosetting resin. It is because it is thought that the fall of paste viscosity cannot take place 
easily due to heating. If circuit pattem electrode 1 height is high here, the circuit pattem 1 circumference 
concemed will serve as the I flow field of a paste when resistive paste viscosity is high. The paste near 
circuit pattem electrode 1 top face is for moving to a low place from a height with a self-weight. 
[0013] Moreover, if circuit pattem electrode 1 height is superfluously high when forming resistor 2 film 
with screen printing, in case mask passage of the paste-like resistor will be carried out by the squeegee, 
this squeegee becomes easy to collide with the circuit pattem electrode 1. Then, this squeegee will cany 
out mask passage of the paste-like resistor by the motion which is not smooth, makes the amount of 
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paste-like resistors which passes a mask vary, and accelerates the phenomenon the configuration of the 
resistor 2 by which film formation is carried out between a lifting and the circuit pattem electrode 1 
stops being stabilized easily in the gap of a location which allots a paste-like resistor fiirther. 
[0014] the 2nd reason - the circuit pattem electrode 1 - the abbreviation fi-om the 3rd page of an 
insulating substrate - it is having the perpendicular field, said abbreviation - resistor 2 thickness which 
exists on a perpendicular field is very difficult to control it to constant value, the reason was mentioned 
above — as - the paste near circuit pattem electrode 1 top face - a self-weight - the low place fi-om a 
height — moving - facing - said abbreviation - how migration along a perpendicular field is carried out 
is because anticipation is difficult, this 2nd reason - said abbreviation — by accompanying the 1 st 
reason, the configuration of a resistor 2 cannot be stabilized easily and it not only has a perpendicular 
field, but it will become, that is, the distance which the paste near [ which was mentioned above when 
circuit pattem electrode 1 height was low ] circuit pattem electrode 1 top face moves to a low place fi*om 
a height with a self-weight - short - said abbreviation - it is because most dispersion of the resistance 
of the resistance element by the difference in vertical resistor 2 thickness can be disregarded fi-om a 
perpendicular field. 

[001 5] This 2nd reason is applied not only about the resistor 2 film formation by thickness techniques, 
such as screen-stencil, but the resistance element 8 by the resistor 2 film formation by thin film 
technologies, such as sputtering, for example, circuit pattem electrode 1 height ~ high - and 
abbreviation - when sputtering actuation is carried out in the condition of having the perpendicular 
field, it is because it is difficult to control the resistor 2 film thickness adhering to the abbreviation 
vertical plane to constant value. That is, it is difficult to make the shape of resistor dimorphism 
regularity also in the resistor 2 film formation by the thin film technology, and easy to produce 
dispersion in resistance. 

[0016] Since it is such, the technical problem which this invention tends to solve is reducing the 
resistance dispersion in the resistance element which has the resistor by which carries out removal 
processing of a part of conductor layer on the firont face of an insulating substrate, and uses as an 
electrode some conductors obtained as the remainder, and film formation is carried out inter-electrode 
[ of the pair on the 3rd page of the insulating substrate concerned / said ]. Moreover, it is offering the 
stress sensor using the resistance element concerned. 
[0017] 

[Means for Solving the Problem] while mainly referring to drawing 1 - the following - the la- of this 
invention ~ the stress sensor of a d [ 1 st ] configuration is described. In order to solve the above- 
mentioned technical problem, the stress sensor of the configuration of the 1st a of this invention It is the 
stress sensor which may grasp the direction and magnitude of said stress fi-om the change in resistance of 
the resistance element 8 concerned by the stimulus to two or more resistance elements 8 which post 6 is 
fixed or united with the 3rd page of an insulating substrate, and originate in the stress grant to the post 6 
concerned. The resistance element 8 concerned consists of resistors 2 formed by screen printing between 
the electrodes for resistance elements 8 used as the pair allotted to the 3rd page of an insulating substrate 
(circuit pattem electrode 1). The electrode concerned [ whether it is obtained as the remainder by 
carrying out removal processing of nine layers of some conductors of insulating-substrate 3 front face, 
and ] They are some conductors 9 on the 3rd page of the insulating substrate obtained by the additive * 
process. Or the electrode for resistance elements concerned A conductor 9 connects with the substrate 
terminal area 5 allotted to the edge of 1 of an insulating substrate 3. The electrode for resistance 
elements concerned and a conductor 9, and/or the print quality controller material 7 the 3rd page of an 
insulating substrate to predetermined height - having -****-- two or more resistance elements 8 
concerned - it is characterized by the relative physical relationship of a resistor 2, the electrode used as 
a pair, a conductor 9, and/or the print quality controller material 7 being substantially the same about 
each. 

[0018] In order to solve the above-mentioned technical problem, moreover, the configuration of the 1st b 
of the stress sensor of this invention It is the stress sensor which may grasp the direction and magnitude 
of said stress fi-om the change in resistance of the resistance element 8 concerned by the stimulus to two 
or more resistance elements 8 which post 6 is fixed or united with the 3rd page of an insulating substrate, 
and originate in the stress grant to the post 6 concerned. A resistance element 8 consists of resistors 2 
formed by screen printing between the electrodes for resistance elements used as the pair allotted to the 
3rd page of an insulating substrate (circuit pattem electrode 1). The electrode for resistance elements 
concerned A conductor 9 connects with the substrate terminal area 5 allotted to the edge of 1 of an 
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insulating substrate 3. The electrode for resistance elements concerned and a conductor 9, or the print 
quality controller material 7 It has predetermined height from the 3rd page of an insulating substrate, and 
arrangement of the conductor 9 of these neighborhoods and the electrode for resistance elements, or the 
print quality controller material 7 is characterized by being the same or similar about two or more 
resistance elements of all concerned. 

[0019] It will be arranged with sufficient balance of the conductor 9 and the electrode for resistance 
elements, or the print quality controller material 7 of the insulating-substrate 3 whole which constitutes 
one stress sensor by having the configuration of the la of above-mentioned this invention and lb, i.e., 
arrangement of the conductor 9 of the neighborhood and the electrode for resistance elements (circuit 
pattern electrode 1), or the print quality controller material 7 being the same or similar about two or 
more resistance elements of all. Therefore, the squeegee actuation at the time of carrying out screen- 
stencil fomiation of the resistor 2 and the squeegee configuration at the time of carrying out the 
regurgitation of the resistive paste between the circuit pattern electrodes 1 of a pair of the 3rd page of an 
insulating substrate can be equalized every resistor 2. Therefore, dispersion in the shape of each resistor 
dimorphism within one stress sensor can be controlled, and the technical problem of this invention can 
be solved. In addition, the quality of the material of the usual squeegee consists of a rubber system 
ingredient, and is formed into a form status change easily and flexibly. Moreover, so, screen opening can 
be passed for a paste. 

[0020] Drawing 2 (a) is shown as a side elevation which observed the situation of a screen-stencil 
process from [ which intersects perpendicularly with the migration direction of a squeegee ] the side 
face. 90 degrees was rotated along with the 3rd page of an insulating substrate, and drawing 2 (b) 
observed the include angle which observes a drawing 2 (a) and coincidence term from the clearance 
between a screen and an insulating substrate 3. In drawing 2 (b), if the circuit pattem electrode 1 and the 
circuit pattem electrode 1 of a left-hand side pair which are an electrode for resistance elements of a 
right-hand side pair are compared, they exist in the latter perimeter to neither a conductor 9 nor the print 
quality controller material 7 existing in the former perimeter. Therefore, naturally the squeegee actuation 
at the time of carrying out screen-stencil formation of the resistor 2 between the latter circuit pattem 
electrodes 1 between the former circuit pattem electrodes 1 differs from the squeegee configuration at 
the time of carrying out the regurgitation of the resistive paste to the 3rd page of an insulating substrate. 
Then, by adopting the configuration of the la of above-mentioned this invention, and lb, the 
arrangement conditions of the conductor 9 of circuit pattem electrode 1 perimeter or the print quality 
controller material 7 can be equalized, and the squeegee actuation at the time of carrying out screen- 
stencil formation of the resistor 2 mentioned above and the squeegee configuration at the time of 
carrying out the regurgitation of the resistive paste to the 3rd page of an insulating substrate can be 
equalized. 

[002 1 ] The above-mentioned stimuli are elongation of the resistance element 8 resulting from bending of 
an insulating substrate 3 allotted to the insulating substrate 3, contraction, the press of a resistance 
element 8 carried out without post6 base minding an insulating substrate 3, the press discharge 
concerned, etc. 

[0022] Generally, it functions as a stress sensor only after a stress sensor has the control section to which 
detection, an operation, etc. carry out electrical properties, such as the above-mentioned resistance. 
However, suppose that it is expressed as a "stress sensor" about the part except said control section for 
convenience on these specifications. 

[0023] Moreover, post 6 and an insulating substrate 3 are [ "post 6 fixes to the 3rd page of an insulating 
substrate", and ] respectively different members, and both say the condition of being fixed with 
adhesives etc. Moreover, the condition "post 6 is united with the 3rd page of an insulating substrate" and 
that the post 6 and the insulating substrate 3 were really formed with shaping etc. is said. When there is a 
part expressed as "the profile of post6 base" in this specification in the case of the latter, the "profile of 
post6 base" in the case of the former and the corresponding part are pointed out. 
[0024] The above-mentioned electrode for resistance elements is matter which has the electronic 
conduction nature in contact with a resistor 2, and, in many cases, are some conductors 9. For example, 
the circuit pattem electrode 1 is said. 

[0025] If there is the above-mentioned predetermined height when thick-film formation of the conductor 
9 is carried out with screen printing etc., it is set to several micrometers - about ten micrometers. 
Moreover, it is set to about dozens of nm, if it is when thin film formation of the conductor 9 is carried 
out by sputtering etc. moreover, the so-called subSUTORAKUTO - the conductor to the usual printed- 
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circuit boards, such as law and an additive process, - it is set to several micrometers - dozens of 
micrometers, if it is when 9 formation techniques are adopted. Moreover, since it is "predetermined", a 
gestalt which is laid under the 3rd page of the insulating substrate is excepted. Here, this 
"predetermined" height is usually "regularity" height. That is, it means that there is no big dispersion in 
the height of the conductor within one stress sensor etc. 

[0026] "Regularity" here means substantial regularity and does not mean strict regularity. For example, 
dispersion in the coating weight by plating is disregarded. The advantage of considering as "regularity" 
is making more smooth squeegee actuation at the time of screen-stencil. 

[0027] Moreover, ttie important section of a configuration of that the substrate terminal area 5 was 
allotted to drawing 6 (a) - (g) at the edge of 1 of an insulating substrate 3 is illustrated so that there may 
be no possibility that it may be understood only as one side which constitutes an insulating substrate 3 
from the expression in a narrow sense about the vocabulary of "the edge of 1 ." That is, "the edge of 1 " 
has pointed out the comparatively narrow field of the insulating-substrate 3 perimeter edges. 
[0028] moreover, the above - "~ a resistance element 8 - although it is with the neighborhood" about 
all, the neighborhood is a field which has big effect in the shape of [ which is acquired by resistor 2 
formation by screen printing ] resistor dimorphism. The field which produces dispersion in the shape of 
trifling resistor dimorphism which is extent which can disregard the effect on a stress sensor property in 
the case of resistor dimorphism ** by screen-stencil is not included here. 

[0029] Moreover, a kind no judgment of the above "resemblance" ("it is substantially the same" and 
abbreviation homonymy) is made on the basis of extent which can disregard the effect on a stress sensor 
property in principle. However, it is contingent [ on the configuration which should be contrasted 
rationally approximating ]. For example, exterior resemblance of the arrangement of the circuit pattern 
electrode 1 of a near [ four resistance elements 8 shown in drawing 1 ] or the printing system controller 
material 7, and a resistor 2 is carried out as a whole. 

[0030] Moreover, in the above-mentioned print quality controller material 7, it is members otiier than a 
conductor 9 and the electrode for resistance elements (circuit pattern electrode 1 ), and in order to 
equalize the squeegee actuation at the time of adding to a conductor 9 and the electrode for resistance 
elements if needed, and carrying out screen-stencil formation of the resistor 2, and the squeegee 
configuration at the time of carrying out the regurgitation of the resistive paste to the 3rd page of an 
insulating substrate every resistor 2, it is the member prepared on the 3rd page of an insulating substrate. 
The quality of the material does not ask **** with a conductor and an insulator. 
[003 1 ] Moreover, as for the print quality controller material 7, it is desirable to carry out coincidence 
formation with a conductor 9 and the electrode for resistance elements (circuit pattern electrode 1) in 
respect of the point as for which those height is made to abbreviation regularity, and easy-izing of 
manufacture. For example, when forming these 3 person by screen-stencil, patterning (opening 
formation) of the these 3 person is carried out to one platemaking. moreover, the so-called 
subSUTORAKUTO - in case patterning of the these 3 person is carried out by law, these 3 person is 
similarly obtained by one etching actuation. 

[0032] In order to solve the above-mentioned technical problem, moreover, the configuration of the 1st c 
of the stress sensor of this invention It is the stress sensor which may grasp the direction and magnitude 
of said stress from the change in resistance of the resistance element 8 concerned by the stimulus to two 
or more resistance elements 8 which post 6 is fixed or united with the 3rd page of an insulating substrate, 
and originate in the stress grant to the post 6 concerned. The resistance element concerned consists of 
resistors 2 formed by screen printing between the electrodes for resistance elements used as the pair 
allotted to the 3rd page of an insulating substrate (circuit pattern electrode 1). The electrode for 
resistance elements concemed A conductor 9 connects with the substrate terminal area 5 allotted to die 
edge of 1 of an insulating substrate 3. The electrode for resistance elements concemed and a conductor 
9, and/or the print quality controller material 7 the 3rd page of an insulating substrate to predetermined 
height - having --**** - two or more resistance elements 8 concemed - arrangement of those 
conductors 9 and/or the print quality controller material 7, and the electrode for resistance elements is 
characterized by surrounding more than Mikata of the single resistor 2 about all. 
[0033] The point by which the configuration of the 1st c of above-mentioned this invention is 
characterized as contrasted with the configuration of the 1 a of above-mentioned this invention, and lb 
The latter about two or more resistance elements of all arrangement of the conductor 9 of these 
neighborhoods and the electrode for resistance elements (circuit pattern electrode 1), or the print quality 
controller material 7 being the same or similar - receiving - the resistance element 8 of plurality 
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[ former ] ~ it is the point that more than Mikata of the resistor 2 with arrangement of the conductor 9 of 
those neighborhoods and the electrode for resistance elements (circuit pattern electrode 1 ), or the print 
quality controller material 7 single about all is surrounded. The operation which the terminological 
semantics and each terminological component in other points bring about is common. Moreover, it 
cannot be overemphasized that it is not what denies simultaneous possession with the configuration of 
the 1st a or lb and the configuration of the 1st c. For example, four resistance elements 8 shown in 
drawing 1 have simulataneously the configuration of the 1st a, the configuration of the 1st b, and the 
configuration of the 1st c. 

[0034] The above "resistor 2 periphery" is a field near the resistor edge which has big effect in the shape 
of [ which IS acquired by resistor 2 formation by screen printing ] resistor dimorphism, and outside it. 
This is the circumference of an outside [ it / in contact with the resistor 2 about shown in drawing 1 / the 
electrode for resistance elements (circuit pattern electrode 1) or it ], a conductor 9, the resistor 2 in the 
pnnt quality controller material 7, and the approaching part etc. The field which produces dispersion in 
the shape of trifling resistor dimorphism which is extent which can disregard the effect on a stress sensor 
property in the case of resistor dimorphism ** by screen-stencil is not included here. 
[0035] Adoption of the configuration of the 1st c can attain the squeegee actuation at the time of 
carrying out screen- stencil formation of the resistor 2, and equalization for every resistor 2 of the 
squeegee configuration at the time of carrying out the regurgitation of the resistive paste to the 3rd page 
of an insulating substi-ate. Since die reason encloses more than Mikata of resistor 2 periphery by the 
conductor 9 and the electrode for resistance elements (circuit pattern electi-ode 1), or the print quality 
controller material 7, In the neighborhood where a resistor 2 is printed at least, a conductor 9 and the 
electi-ode for resistance elements or the print quality conta-oller material 7, and a squeegee, It is for 
contiibuting to equalization for every resistor 2 of the squeegee configuration at the time of tiie contact 
through a screen recognizing a large number existence continuously in many cases, and the contact 
concerned carrying out the regurgitation of squeegee actuation and the resistive paste to the 3rd paee of 
an insulating substrate. 

[0036] In order to solve the above-mentioned technical problem, moreover, the d [ 1st ] configuration of 
the sti-ess sensor of this invention It is the sti-ess sensor which may grasp the direction and magnitude of 
said sti-ess fi-om die change in resistance of the resistance element 8 concerned by the stimulus to two or 
more resistance elements 8 which post 6 is fixed or united with the 3rd page of an insulating substiate 
and originate in the stress grant to the post 6 concerned. The resistance element 8 concerned consists of 
resistors 2 formed by screen printing between the electi-odes for resistance elements used as the pair 
allotted to the 3rd page of an insulating substrate (circuit pattern electrode 1). The electiode concerned 
They are some conductors on die 3rd page of die insulating substi-ate which carries out removal 
processing of a part of conductor layer of insulating-substrate 3 fi-ont face, and is obtained as die 
remainder, or is obtained by the additive process. The electiode for resistance elements concerned A 
conductor 9 connects witii die substi-ate terminal area 5 allotted to die edge of 1 of an insulating substrate 
3. The electi-ode for resistance elements concerned and a conductor 9, and/or the print quality contioUer 
material 7 the 3rd page of an insulating substrate to predetermined height ~ having -****-. two or 
more resistance elements 8 concerned ~ it is characterized by allotting the electiode for resistance 
elements and a conductor 9, and/or die print quality controller material 7 so diat all may be surrounded 
intermittently or continuously. 

[0037] The point by which the d [ 1st ] configuration of above-mentioned this invention is characterized 
as contrasted with the configuration of the 1st c of above-mentioned diis invention is a point diat die 
conductor 9 and die electi-ode for resistance elements, or the print quality conti-oller material 7 which the 
former summarizes two or more resistance elements to the conductor 9 widi which the latter encloses 
two or more resistance element each and the electiode for resistance elements (circuit pattern electi-ode 
1), or die print quality contioller material 7 existing, and is surrounded exists. The operation which the 
terminological semantics and each terminological component in otiier points bring about is common 
Moreover, it cannot be overemphasized that simultaneous possession with the configuration of the 1st a 
the configuration of die 1 st b and/or the configuration of the 1 st c, and a d [ 1 st ] configuration is not ' 
denied. Both advantage is added rather and it is more desirable, die la- of above-mentioned this 
invention - a d [ 1st ] configuration ~ setting ~ a resistance element 8 ~ die profile of post6 base ~ 
meeting ~ fi-om the core of the post6 base concerned ~ substantial ~ etc. ~ it can consider as the 
configuration arranged at include-angle interval, moreover, the print quality controller material 7 and/or 
conductor which go to insulating-substiate 3 edge fi-om resistance element 8 existence region in the 
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configuration concerned -- nine configuration can consider as the configuration which is the substantial 
point symmetry which makes the core of post6 base center of symmetry. 

[0038] these [ 1 st ] -- in an a-ld configuration, it is desirable to use what stuck the metallic foil on the 
3rd page of an insulating substrate, carried out etching processing of the garbage of the metallic foil 
concerned after that as a configuration member of a stress sensor, and obtained the electrode for 
resistance elements (circuit pattern electrode 1), a conductor 9, or the print quality conti-oller material 7 
The configuration member concerned has the high height fi-om the 3rd page of the insulating substi-ate of 
the electi-ode for resistance elements, a conductor 9, or the print quality controller material 7 as 
mentioned above compared with the case where the electrode for resistance elements, a conductor 9 or 
the print quality controller material 7 is usually formed in the 3rd page of an insulating substi-ate by a 
thick film and thin film technologies, such as screen-stencil and sputtering. This is for according to it 
being dependent on said metallic foil thickness, or the conductive matter concerned depositing on tiie 
metallic foil concerned according to the nonelecti-olytic plating process for the conductive matter 
formation to a through hole wall. The tiiickness of the metallic foil concerned is about 9-36 micrometers 
of present condition, and the about 1 8-micrometer thing is usually used. If said nonelectrolytic plating 
process joins this, it will usually become tiie 30-50-micrometer circuit pattern electi-ode 1 a conductor 9 
or pnnt quality controller material 7 height. Thus, about what has the high height fi-om the 3rd page of ' 
the insulating substrate of the electiode for resistance elements, a conductor 9, or the print quality 
controller material 7, the squeegee actiiation at the time of carrying out screen-stencil formation of the 
resistor 2 and especially equalization for every resistor 2 of the squeegee configuration at the time of 
canymg out the regurgitation of the resistive paste to tiie 3rd page of an insulating substrate are difficult 
and application of tfus invention contiibutes to the improvement in a stress sensor property greatly 
[0039] That this big contribution is obtained, in general, when the height from tiie 3rd page of the 
insulating substrate of tiie electiode for resistance elements (circuit pattern electiode 1), a conductor 9 
or the pnnt quality controller material 7 is 10 micrometers or more and is 20 micrometers or more if a 
bigger contribution is obtained and is set to 30 micrometers or more, a still bigger contribution will be 
obtained. 

[0040] In order to solve the above-mentioned technical problem, moreover, the manufactiiring method 
of the stress sensor of tiiis invention It is tiie manufacttiring metiiod of tiie stiess sensor which may grasp 
the direction and magnitiide of said stress fi-om the change in resistance of the resistance element 8 
concerned by the stimulus to two or more resistance elements 8 which post 6 is fixed or united with the 
3rd page of an insulating substi-ate, and originate in tiie stiess grant to tiie post 6 concerned. So that the 
electi-ode for resistance elements concerned (circuit pattern electiode I) may be connected to tiie 
substrate terminal area 5 allotted to tiie edge of 1 of an insulating substiate 3 by tiie conductor 9 The 1st 
process which forms tiie circuit pattern electiode 1, the substrate terminal area 5, and a conductor 9 The 
2nd process which allots an insulator layer to tiie 3rd page of an insulating substiate so that tiie circuit 

process which forms a resistor 2 
witii screen printing between the circuit pattern electrodes 1 used as the pair allotted to the 3rd page of 
an insulating substiate, and is characterized by carrying out said 1st process, tiie 2nd process and the 3rd 
process in this order. 

[0041] the so-called subSUTORAKUTO which sticks copper foil on tiie tabular Plastic solid side of tiiat 
tiie 1st process of tiie above screen-stencils conductive paste to the 3rd page of insulating substrates, 
such as an alumina, or a glass fiber mixing epoxy resin, and removes except a part to leave as a 
conductor 9 by etching processing - it realizes by tiie technique of carrying out deposit formation of tfie 
conductor 9 by law or ttie so-called additive process, tiie galvanizing method, etc. at a need part etc 
[0042] The 2nd process of the above is a process which adjusts the electrode for resistance elements tiie 
substrate terminal area 5, and tiie height firom tiie 3rd page of tiie insulating substiate of a conductor 9 in 
order to make the squeegee actiiation in tiie case of resistor dimorphism ** by tiie screen printing in tiie 
3rd next process, and the squeegee configuration at the time of carrying out the regurgitation of tiie 
resistive paste to the 3rd page of an insulating substiate equalize every resistor 2. That is, it is hard to 
equalize tiie above-mentioned squeegee achiation etc., so that tiie concavo-convex difference of tiie 
pnnted object surface which the squeegee for screen-stencil contacts tiirough a screen is large when it 
puts in anotiier way so tiiat tiie height fi-om the 3rd page of the insulating substrate of the electrode for 
resistance elements, a conductor 9, or the print quality controller material 7 is high as mentioned above 
m order [ then, ] to make tiie concavo-convex difference concerned small or to abolish it ~ the 3rd page 
of an insulating substi-ate ~ piling - carrying out ~ tiie electiode for resistance elements, and a 
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conductor -- or it brings close to 9 height, it is that of a wrap about a conductor 9 in said insulator layer 
exceeding the height concerned. 

[0043] When it is what a stress sensor sags an insulating substrate 3 with the stress given to the post 6, 
and a resistance element 8 bends in connection with it, and senses the change in resistance of the 
resistance element 8 at that time, as for said insulator layer, it is desirable that it is an ingredient more 
flexible than the insulating substrate 3 concerned. It is because there is a possibility that an insulator 
layer may prevent bending of said insulating substrate 3 from an insulating substrate 3 as it is a rigid 
high ingredient. For example, when insulating-substrate 3 ingredient is the epoxy resin Plastic solid of 
glass fiber mixing, what stiffened the silicone resin paste is suitably usable. In this case, if it is, it allots 
so that the conductor 9 arranged on the 3rd page of an insulating substrate and the 3rd page of the 
insulating substrate concerned, for example by screen-stencil etc. in the paste concerned may be 
covered. Then, the paste on the conductor 9 which is a height flows to the 3rd page of the insulating 
substrate which is a low place, an insulator layer is formed by carrying out heat hardening of the paste 
concerned after that, and said concavo-convex difference can be made small, or can be abolished. At this 
time, the electrode (circuit pattem electrode 1) front face for resistance elements is cared about so that 
said paste may not be arranged. The reason is for making it not make the matter which bars electrical 
connection with the resistor 2 formed at a next process exist. The electrode surfaces for resistance 
elements said here are the electrode top face concerned and/or a side face. Therefore, if the electrode top 
face concerned is exposed, it cannot be overemphasized that the insulator layer may be allotted to inter- 
electrode [ to which a resistor 2 is allotted ]. 

[0044] The means for not arranging said paste on circuit pattem electrode 1 front face here are the 
masking processing for barring contact to the paste concerned and the circuit pattem electrode 1, and 
mask removal after the paste hardening concerned. Moreover, once carrying out covering hardening of 
the paste concemed on circuit pattem electrode 1 front face, it is carrying out grinding processing of the 
circuit paftem electrode 1 front face concemed, and removing a paste etc. 

[0045] The 1st configuration of the resistance element 8 of this invention which solves the above- 
mentioned technical problem Carry out removal processing of a part of surface conductor layer, and 
some conductors 9 on the 3rd page of the insulating substrate which is obtained as the remainder or is 
obtained by the additive process are used as an electrode (circuit pattem electrode 1). what has the 
resistor 2 by which film formation is carried out between the circuit pattem electrodes 1 of the pair on 
the 3rd page of an insulating substrate ~ it is ~ the ratio of the inter-electrode distance (L) of said pair 
and electrode height (h) ~ it is characterized by L/h being 30 or more. ' 
[0046] The dimension measuring point of the above-mentioned inter-electrode distance (L) and the 
above-mentioned electrode height (h) was shown in drawing 9 . a ratio ~ as a means for making L/h or 
more mto 30, there are a means which makes electrode height (h) low, and a means which lengthens 
mter-electrode distance (L). Moreover, it cannot be overemphasized that there is a means of concomitant 
use of these means. 

[0047] Resistance dispersion of a resistance element 8 which originates in the 1 st above-mentioned 
reason and 2nd above-mentioned reason with the means which makes electrode height (h) low can be 
reduced, moreover, the means concemed ~ a ratio ~ even if it is the resistance element 8 which has the 
resistor 2 by which carries out removal processing of a part of surface conductor layer, and uses as an 
electrode (circuit pattem electrode 1) some conductors 9 which are obtained as the remainder or are 
obtained by the additive process, and film formation is carried out by making L/h or more into 30 inter- 
electrode [ of the pair on the .3rd page of an insulating substrate / said ], the resistance dispersion can be 
reduced. 

[0048] if it is in the configuration which has the 3rd page of an insulating substrate, and circuit pattem 
electrode 1 top face on the same flat surface, and the configuration which has circuit pattem electrode 1 
top face in a location lower than the 3rd page of an insulating substrate when making electrode height 
(h) low here ~ the value of h - zero or less ~ becoming ~ a ratio ~ L/h stops 30 or more being 
However, since effectiveness equivalent to the 1st configuration of the above and the 2nd configuration 
is acquired even if it is in this case, also when the value of h is zero or less in this invention, suppose that 
it is contained in the configuration of said this invention. 

[0049] moreover, the means which lengthens inter-electrode distance (L) ~ a ratio ~ by making L/h or 
more into 30, even if it is the case where dispersion of the shape of resistor dimorphism in the circuit 
pattern electrode 1 neighborhood resulting from the 1st above-mentioned reason and 2nd above- 
mentioned reason arises, it can consider as extent which can disregard dispersion in resistance. That is, 
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in the resistor 2 between the circuit pattern electrodes 1 of a pair, resistance dispersion of a resistance 
element 8 is reduced by raising resistor 2 abundance ratio which is in the offing from circuit pattern 
electrode 1 front face and which has repeatability in a configuration comparatively. If it puts in another 
way, in the ratio of the unstable factor (resistor 2 of the circuit pattern electrode 1 neighborhood) in the 
factor which determines resistance, and a stable factor (resistor 2 which is in the offing fi-om circuit 
pattern electrode 1 fi-ont face and which has repeatability in a configuration comparatively), resistance 
dispersion of a resistance element 8 will be suppressed by making a stable factor ratio increase. 
[0050] the resistance element 8 of the configuration of the 1st of this invention ~ setting — a ratio ~ the 
technical semantics which makes L/h 30 or more is based on an experimental result, a ratio ~ when L/h 
was set to about 24, resistance dispersion of a resistance element 8 was **17% of range (n= 30). then, a 
ratio ~ although resistance dispersion becomes small in order slightly if resistance dispersion of a 
resistance element 8 serves as **9% of range (n= 30) and sets after that ratio L/h to about 40, about 45, 
about 50, about 55, and about 60, when L/h is set to about 30 — in general ~ a ratio ~ a difference did 
not spread greatly with the case where L/h is set to about 30. this - a ratio - they are the process and 
reason for having guided or more 30" for L/h. 

[0051] The manufacturing method of the resistance element of the configuration of the 1st of this 
invention for solving the technical problem mentioned above The 4th process which obtains the 
conductor 9 on the 3rd page of an insulating substrate, and the 5th process which adjusts actively the 
part or all the height of the conductor 9 concerned. Use said some of conductors 9 as an electrode, and it 
has the 6th process which carries out film formation of the resistor 2 in inter-electrode [ of the pair on 
the 3rd page of an insulating substrate / said ]. these 4-6th processes ~ this mmierical order ~ carrying 
out — the 5th process concerned — setting — the inter-electrode distance (L) of said pair, and a conductor 
- the ratio of 9 height (h) - it is characterized by making L/h or more into 30, or making the value of 
said h or less into zero. 

[0052] The 4th process of the above is a process which carries out removal processing of the nine layers 
of the conductors of insulating-substrate 3 fi-ont face, or obtains nine layers of conductors on the 3rd 
page of an insulating substrate with an additive process as mentioned above. 
[0053] The 5th process of the above is based on the press process of the 3rd page of an insulating 
substrate, this sinks the circuit pattern electrode 1 once formed highly in an insulating substrate 3, or is 
made to transform circuit pattem electrode 1 the very thing, and becomes low about electrode height (h) 
as a result ~ as - adjusting — a ratio — it is the process which makes L/h 30 or more. The press process 
of only a part that a press process here is equivalent to the press process or the circuit pattem electrode 1 
of the 3rd page of the whole insulating substrate in a roller press, the press by the draft using a plate 
without a hollow as a die, etc. is included. 

[0054] Moreover, the 5th process of the above is good also as the grinding of the 3rd page of an 
insulating substrate, or an acid-treatment process.. This process is the mechanical grinding in a sandpaper 
etc., and a process which is inunersed in an acidic solution in an insulating substrate 3, dissolves a metal, 
adjusts circuit pattem electrode 1 height (h) as a result that it seems that it becomes low, and makes 
Ratios L/h 30 or more, in this case, the conductive material in a through hole — minding — the conductor 
of insulating-substrate 3 both sides — in case the insulating substrate 3 of the gestalt which has the part 
through which nine pattem flows is used, it is desirable to mask the through hole section and to make it 
not touch an acidic solution so that this conductive material in a through hole may not dissolve 
superfluously. 

[0055] In the 1st configuration of the resistance element 8 of above-mentioned this invention, when it 
has the part through which the circuit pattem of insulating-substrate 3 both sides flows through the 
conductive material in a through hole and has the resistor 2 by which uses some conductors 9 of the 3rd 
page of an insulating substrate as the circuit pattem electrode 1 , and film formation is carried out inter- 
electrode [ of the pair on the 3rd page of an insulating substrate / said ], there is a possibility that 
especially electrode height (h) may become high, and application of this invention is desirable. In order 
that the reason with a possibility that said electrode height (h) may become high may form a conductive 
layer in the through hole wall of an insulating substrate 3 and may make it flow through double-sided 
wiring in the so-called double-sided wiring substrate manufacture process, it is because a nonelectrolytic 
plating layer is formed also in the part which has a nonelectrolytic plating process and serves as the 
circuit pattem electrode 1 in that case. 

[0056] Thus, the 5th process of the above in the case of including a plating process is good also as 
plating down stream processing into the insulating-substrate 3 through hole after covering the electrode 
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of the pair on the 3rd page of an insulating substrate, and electrode height (h) is maintained low - as - 
adjusting ~ a ratio ~ L/h is made or more into 30. 

[0057] In this invention, it cannot be overemphasized that the 5th these-illustrated process may be 
combined two or more. 

[0058] Moreover, post 6 is fixed or united with one of the fields of the insulating substrate 3 which 
constitutes the resistance element 8 of the configuration of the 1st of all this inventions mentioned 
above, and the 2nd configuration of the stress sensor of this invention is characterized by grasping the 
direction and magnitude of said stress by the change in resistance of the resistance element 8 resulting 
fi-om the stress grant to post 6. 

[0059] The above-mentioned stress sensor makes an intersection the core of the sensor service area of 
the 3rd page of the insulating substrate which constitutes a resistance element 8, as shown in drawing 1 
or drawing 8 . A resistance element 8 is substantially allotted to an equal distance location firom the 2 
straight-line [ which intersect perpendicularly ] top which met the 3rd page of an insulating substrate, 
and the intersection concerned. It fixes or unites with the 3rd page of an insulating substrate so that the 
post 6 of the core [ the 3rd page core of an insulating substrate and ] of post6 base may correspond 
substantially, and the direction and strength of said stresis are grasped firom the change in resistance by 
elongation of the resistance element 8 resulting fi-om the stress grant to post 6, contraction, or 
compression. 

[0060] Based on drawing 8 , a configuration example of the stress sensor of this invention is explained 
fiirther. An insulating substrate 3 consists of a plate of the epoxy resin with which the glass fiber was 
mixed. Four pairs of circuit pattern electrodes 1 are formed in insulating-substrate 3 inferior surface of 
tongue, the resistor 2 is allotted to inter-electrode [ each ], and a resistance element 8 is constituted by 
these. A resistance element 8 is substantially allotted to an equal distance location fi-om the 2 straight- 
line [ which make an intersection the 3rd page core of an insulating substrate / which intersect 
perpendicularly ] top which met the 3rd page of an insulating substrate, and the intersection concemed. 
In msulating-substrate 3 top face, the post 6 of an abbreviation square has fixed [ the base appearance ] 
with adhesives etc. At this time, it is made substantially in agreement [ the core of post6 base and the 3rd 
page core of said insulating substrate ]. 

[0061] Moreover, the L character-like hole 10 is established in the insulating substrate 3 so that the 
comer of a street section of L characters may go to insulating-substrate 3 core. This hole 10 has the role 
which make it easy to bend an insulating substrate 3 with the stress given to the post 6, and the role 
which transmits the stress concemed to each resistance element 8 efficiently. That is, when stress is 
given to post 6 in the direction of arbitration in the condition that there is no hole 10, since there is a 
possibility that the stress given in the direction of arbitration concemed may spread even to the 
resistance element 8 unrelated to the direction, it is desirable [ the amount of bending of an insulating 
substrate 3 may not be enough upwards, and ] that the hole 10 is formed. 

[0062] Moreover, the Tolima Bull chip resistor 1 1 by which a series connection is carried out to each 
resistance element 8 is arranged on insulating-substrate 3 top face. Electrical connection of the resistance 
element 8 of msulating-substrate 3 inferior surface of tongue and the Tolima Bull chip resistor 1 1 of 
insulating-substrate 3 top face is carried out through insulating-substrate 3 through hole (Bahia hall) 
which is not illustrated. When it is difficult to adjust the resistance of each resistance element 8 to the 
fixed range, the Tolima Bull chip resistor 1 1 trims the Tolima Bull chip resistor 1 1 with a laser trimming 
machine etc., and in case it adjusts and uses the sum of the resistance of a resistance element 8 and the 
Tolima Bull chip resistor 1 1 for the fixed range, it requires it. The electrical connection condition of the 
resistance element 8 in that case and the Tolima Bull chip resistor 1 1 is shown in drawing 4 . The 
electrical signal fi-om a stress sensor is outputted through a terminal 10. 

[0063] In case the hole 12 for support fixes a stress sensor to cases, such as electronic equipment, it is 
used as the object for immobiUzation. In the state of the immobilization, the 3 round edge of insulating 
substrates of the outside of a hole 10 turns into a non- variant part which hardly deforms, even when 
stress is given to post 6, and the inside of a hole 10 will deform, if stress is given to post 6, and it serves 
as a variant part which elongates and shrinks a resistance element 8. As for the Tolima Bull chip resistor 
1 1 , allotting said non-variant part is desirable so that a change in resistance may not be carried out in 
response to the effect of deformation of the insulating substrate 3. 

[0064] the semantics of the vocabulary used for the stress sensor of the 2nd configuration - the 1st - it 
is common in the stress sensor of an a- Id configuration, moreover, the la- it cannot be overemphasized 
that simultaneous possession of a d [ 1st ] configuration and the 2nd configuration is not denied. The 
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advantage of these configurations is added rather and it is more desirable. 

[0065] In the configuration shown in drawing 8 , especially holes 10, the holes 12 for support, and the 
Tolima Bull chip resistors 1 1 are the requirements for an arbitrary configuration (they are not' 
indispensable requirements) for the stress sensor of the 2nd configuration. Even if it includes these in the 
requirements for a configuration, the configuration of a hole 10 will not be limited in the shape of L 
character, and, as for arrangement of the hole 12 for support, an appearance will not be limited to the 
four comers of the square insulating substrate 3. Hole 10 configuration can change circular, a square 
roundish [ wore ], etc. suitably according to the limitation on the design of a stress sensor, the fimction 
called for, an application, etc. Moreover, the hole 12 for support can be allotted near the middle of each 
side of insulating-substrate 3 edge of the square in drawing 8 . 

[0066] In the configuration shown in drawing 1 or drawing 8 , it is good also as a configuration which 
has some or the whole region of post6 base and a resistance element 8 in the condition of having lapped 
without minding an insulating substi-ate 3. In this case, post 6 and a resistance element 8 are allotted on 
the 3rd page of the same insulating substi-ate. This configuration has the advantage which can raise the 
sensibility of a resistance element 8. The reason is for stimulating the abbreviation direct-current- 
resistance component 2 by post6 base, witiiout the sti-ess given to the post 6 minding an insulating 
substrate 3. As a result of the stimulus, resistor 2 part of a resistance element 8 will be compressed and 
the resistance which is a characteristic value will change a lot. If said stimulus is solved, the once ' 
compressed resistor part will develop and resistance will return. 

[0067] Thus, tiie fiirther advantage of a configuration of that a resistance element 8 is allotted on the 3rd 
page of the same insulating substiate, and post 6 fixes is that manufachire of the sb-ess sensor of this 
invention is attained only by actiiation of loading to one field of an insulating substrate 3. Said loading 
actiiation is fixing actiiation using actiiation of allotting a resistor 2, page [ of the insulating substrate of 
post 6 / 3rd ] adhesives, etc. the location in which the 3rd page of the insulating substi-ate of another side 
IS laid in case it carries to the 3rd page of one insulating substrate when it carries in insulating-substi-ate 
3 both sides - clarification ~ severe conditions, such as softness, are imposed. If carried in the 3rd page 
of the point same insulating substi-ate, such severe conditions will not be imposed. The fiirther advantage 
IS that an alignment activity with a resistance element 8 and post 6 becomes easy. The physical 
relationship of a resistance element 8 and post 6 is an important factor which influences the engine 
performance of a stress sensor. 

[0068] For example, in drawing 8 , if post6 location shifts greatiy to resistance element 8 location a 
result fi-om which how to each resistance element 8 by the stress given to the post 6 to be transmitted 
ditters will be brought. If the 3rd page of one insulating substiate is viewed when it carries post 6 and a 
resistance element 8 m an insulating substrate 3 in a separate field, the 3rd page of tiie insulating 
substrate of anotiier side cannot be seen. For this reason, it is difficult to grasp the relative physical 
relationship of post 6 and a resistance element 8, and tiiose location gaps tended to take place. If carried 
in the 3rd page of the point same insulating substi-ate, since it is very easy to grasp the relative physical 
relationship of post 6 and a resistance element 8, said location gap cannot take place easily Moreover it 
becomes easy [ the sight check at the time of removing what once caused tiie location gap ]. 
[0069] Moreover, in the configuration shown in above-mentioned drawin g 1 or drawin g 8 it is desirable 
to have a wrap protective coat for a resistance element 8 at least. The protective layer concerned is an 
ingredient more flexible than an insulating substi-ate 3 etc. As such an ingredient, there are a silicone 
system resm ingredient, a rabber system ingredient, etc. The flexible ingredient concerned has the 
effectiveness which controls an adhesion fall with the insulating substiate 3 and resistance element 8 
resulting from bending (elongation, conti-action) of a repetition of tiie resistance element 8 which follows 
in footsteps of bending [ an insulating substrate 3 ]. 

[0070] Moreover, in the configuration shown in above-mentioned drawing 1 or drawing R , the quality of 
tiie matenal of post 6 can be chosen from what consists of a metal, a ceramic, resin, or fibw 
strengthening resin. The advantage in the case of making metals and ceramics, such as iron and high- 
carbon steel, into the quality of tiie material of post 6 is being able to transmit the given stress to a 
resistance element 8 correctiy from tfiose rigidity. Moreover, it is mentioned that the 1st advantage in tiie 
case of making resin or fiber stiengthening resin into the quality of ttie material of post 6 has little 
energy expenditure on die occasion of tiie manufachire. For example, tiie temperatiire which fabricates 
and stiffens resm or fiber strengthening resin is very low as compared with the casting temperatiire of 
the sintering temperatiire metallurgy group of a ceramic. The 2nd advantage is excelling in a moldability 
as compared with a ceramic metallurgy group. For example, in case the post 6 of a complicated 
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configuration is manufactured, when it passes through shaping / sintering process of a ceramic, and a 
metaled casting, there is a possibility that it may be cracked. This cause is in the ability of the rigid body 
not to follow in footsteps of the volumetric shrinkage accompanying the temperature change from very 
high temperature to ordinary temperature easily in the case of cooling. When using resin or fiber 
strengthening resin to it, the melting temperature of resin can tell a very low top that most such fear does 
not have the rigidity of resin as compared with a metal or a ceramic since it is low as compared with said 
sintering temperature and casting temperature. 

[007 1 ] This post 6 may be used in case the stress sensor of this invention is applied to the pointing 
device for personal computers, the multifunctional multi-direction switch of various electronic 
equipment, such as a cellular phone, especially small pocket electronic equipment, etc. When using the 
stress sensor of this invention as said multifunctional multi-direction switch here, in order to enable 
recognition of in which direction those who operate it should give stress with the touch, it is desirable by 
making the cross-section configuration of post6 side face into a polygon, and giving stress 
perpendicularly to each flat surface in post6 side face to enable it to make each instruction transmit to 
electronic equipment. When the complexity of post6 configuration in the case of considering as such a 
cross-section polygon etc. is taken into consideration, as mentioned above, as for post 6, it is desirable to 
consist of resin or fiber strengthening resin. 

[0072] Moreover, as an ingredient in the case of using resin, polyvinyl terephthalate (PVT) and 
polybutylene terephthalate (PBT) can use it suitably especially. Especially in a resin system ingredient, 
since this PVT and PBT are excellent in rigidity, they have the advantage which can transmit the given 
stress comparatively correctly. Moreover, rather than ordinary temperature, since thermal resistance is 
also good, even if an operating environment is the case where it is an elevated temperature somewhat, it 
has the advantage which can maintain said rigidity. 

[0073] Moreover, in the configuration shown in above-mentioned drawing 1 or drawing 8 , the quality of 
the material of an insulating substrate 3 can be chosen from what uses a resin system ingredient as a 
principal component, the metal which covered the front face with the non-conductive ingredient, or a 
ceramic. For example, there are a phenol resin simple substance, fiber strengthening resin, such as a 
glass fiber mixing epoxy resin Plastic solid, to use said resin system ingredient as a principal component, 
etc. As a metal which covered the front face with said non-conductive ingredient, it is what coated iron 
and an aluminum plate with polyethylene resin. There is an alumina etc. as said ceramic. When an 
insulating substrate 3 removes stress to the flexibility and many bending which can bend to some extent, 
each ingredient which needed to have the rigidity and resiliency which can restore the configuration, and 
these-illustrated them may satisfy them. 

[0074] Why the stress sensor of the 2nd configuration makes the resistance element 8 of the 
configuration of the 1st of this invention the requirements for a configuration is explained. The stress 
sensor of this invention grasps the direction and magnitude of said stress by the change in resistance of 
the resistance element 8 resulting from the stress grant to post 6. Therefore, if a big difference is in the 
formation condition of each resistance element 8, a problem will be produced at the balance and stability 
of output characteristics of a stress sensor. For example, in a thing with the longer flute length, 
sensibility will become high, if a big difference is in the trimming flute length formed when each 
resistance element 8 is that by which trimming is carried out directly. Moreover, the resistance element 8 
with high sensibility tends to produce the gap from early resistance by use over a long period of time. It 
is more desirable to make small resistance dispersion before trimming slot formation of each resistance 
element 8 as much as possible from these things, and to make a trimming flute length to homogeneity. 
Therefore, it is a big advantage like the resistance element 8 of this invention to make the small thing of 
resistance dispersion into the requirements for a configuration from the time of formation, the 2nd 
configuration since it is the same, and the 1st - the stress sensor which has simultaneously a- Id one of 
configurations is a still more desirable configuration. 

[0075] Moreover, trimming of each resistance element 8 is not carried out directly, but even if it is the 
stress sensor by which resistance adjustment was indirectly carried out by trimming the Tolima Bull chip 
resistor 1 1 as mentioned above, when dispersion in the trimming flute length of the Tolima Bull chip 
resistor 1 1 is large, depending on a perimeter environment, a problem is produced at the balance and 
stability of output characteristics of a stress sensor. For example, as for what has the long trimming flute 
length of the Tolima Bull chip resistor 11, resistance tends to change with ambient temperature. 
Therefore, it is a big advantage to make the small thing of resistance dispersion into the requirements for 
a configuration from the time of formation like the resistance element 8 of this invention, even if it is the 
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case where resistance adjustment is carried out using the Tolima Bull chip resistor 1 1 . 
[0076] Moreover, as for the case of the latter, resistance dispersion of each resistance element 8 turns 
mto dispersion in an output (sensibility) directly. The case where there are four resistance elements 8 in 
one stress sensor which shows an example to drawing 8 is described. The resistance of one resistance 
element A is set to R, and the resistance of another resistance element B is assumed to be R/2 of the one 
half of a resistance element A. If the resistance of a resistance element A doubles an insulating substrate 
3 a resistance element A and doubles a resistance element B the method ******** case of tales-doses 
********' the resistance of a resistance element B also doubles. As a result, the resistance of a 
resistance element A is set to 2xR, and the resistance of a resistance element B is set to R Therefore the 
amount of changes in resistance of a resistance element A is set to R, and the amount of changes in ' 
resistance of a resistance element B becomes R/2. Thus, although the rate of a change in resistance is 
equal when the same stress is given to the resistance element from which resistance differs the amounts 
of changes in resistance differ 2 times. Usually, the stress sensor which makes a resistance element a 
strain gage outputs the aihount of changes in resistance as magnitude of stress. Therefore it is a big 
advantage like the resistance element 8 of this invention to make the small thing of resist^ce dispersion 
into the requirements for a configuration from the time of formation. 

[0077] The 3rd stress sensor of this invention for solving the above-mentioned technical problem A 
resistance element 8 is allotted to the 3rd page of the insulating substrate which has the conductor 9 on 
the 3rd page of the insulating substrate which carries out removal processing of a part of surface 
conductor layer, and is obtained as the remainder, or is obtained by the additive process. It is the stress 
sensor which grasps the direction and magnitude of said stress by the change in resistance of the 
resistance element 8 which post 6 is fixed or united with one of the fields of an insulating substrate 3 
and originates m the stress grant to post 6. A resistance element 8 becomes the electrode for resistance 
elements 8 by which film formation was carried out, and inter-electrode [ for resistance elements 8 1 
from the resistor 2 by which thick-film formation is carried out so that electrical connection may be 
earned out to a conductor 9, and it is characterized by the resistor 2 being mainly in contact with the flat 
part ot the electrode for resistance elements 8. 

[0078] the abbreviation from that height is high about the electrode which constitutes a resistance 
element 8 from having the 3rd configuration of the above (the 1st reason), and the 3rd page of an 
insulating subsfrate - having the perpendicular field (the 2nd reason) and these two reasons cannot be 
included in the configuration of this invention, and resistance dispersion of a resistance element 8 can be 
reduced by that. 

[0079] Since the thick-film electrode 13 by the screen printing in drawing 1 0 etc. does not have the 1st 
reason and 2nd reason in the contact surface wifli a resistor 2 ( drawing 1 0 (b)), the resistance dispersion 
IS [ the resistance element 8 using the thick-film elecfrode 13 ] small. However, in order to reduce 
resistance dispersion ftirther, it is made for a resistor 2 to mainly touch the flat part of the electrode for 
resistance elements 8 (thick-film electrode 13). This reason is for avoiding the effect of said 1st reason 
for example, drawin g 10 (b) - setting - the about nine-conductor thick-film electrode 13 ~ an insulating 
substrate 3 - receiving - said abbreviation ~ it has the perpendicular field, said this abbreviation ~ 
making a resistor 2 and a conductor 9 approach even, so that a resistor 2 contacts a perpendicular field 
will include the 1 st reason mentioned above, and it is because it is not desirable. 
[0080] Drawing 1 1 is an explanatory view for clarifying semantics of the above-mentioned flat part to 
some extent. The thick-film electrode 1 3 which is an electrode for resistance elements is divided into the 
cross-section field of a, b, and c**. The fields of a are the appearance of a conductor 9, and similarity 
substantially, and when a resistor 2 is allotted to this field, the resistance element 8 including the 1 st and 
2nd reasons mentioned above will be obtained. The field of b is an abbreviation flat part and is about 10 
rnicrometers from which the height from the 3rd page of an insulating substrate is obtained by the usual 
thick film screen pnntmg (screen-stencil etc.). Therefore, when a resistor 2 is allotted to this field the 
resistance element 8 which does not have the 1st and 2nd reasons mentioned above will be obtained 
Although the field of c does not have the flat appearance of the thick-film electrode 13, it is the thickness 
in which the height from the 3rd page of an insulating substrate is less than 1 0 micrometers, and has 

a resistor 2 is allotted to this field, the resistance 
element 8 which does not have the 1st and 2nd reasons mentioned above will be obtained When saying 
by this invention, "It is mainly the flat part of the electrode for resistance elements", the field b in 
drawing 1 1 and Field c are pointed out. 

[0081] moreover, the paste of the paste for resistors 2 to be used - the field mainly concerned with the 
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slanting component to the Srd page of an insulating substrate may be included, without the field of a 
servmg as a perpendicular field to the 3rd page of an insulating substrate as shown in drawing 1 1 
depending on description In such a case, it is substantially flat and the field which does not have the 1st 
and 2nd reasons mentioned above turns into a field of b, and a field of c. now - the minimum distance 
of a conductor 9 and a resistor 2 -- in general - a conductor - it can grasp that the resistance element 8 
which does not have the 1st and 2nd reasons experientially mentioned above can be obtained by 
considering as the above by 9 height. 

[0082] Thus, by carrying out the minimum distance of a conductor 9 and a resistor 2 to beyond 
predetermined distance (conductor 9 height), when forming resistor 2 film with screen printing which 
was mentioned above, the gap of a location which allots dispersion in the amount of paste-like resistors 
resulting firom colliding of a conductor 9 and a squeegee and a paste-like resistor can be reduced and the 
configuration of the resistor 2 by which film formation is carried out between conductors 9 can be 
stabilized. It is because the location where a squeegee collides with a conductor 9, and the location 
which actually allots a paste-like resistor are separated, the case where the thick-film electrode 1 3 is 
arranged with screen printing here - a squeegee - a conductor - although influenced [ which flies nine / 
which is flooded ] - the effect - a conductor - the thing in the nine neighborhood is main and near the 
contact section with a resistor 2 cannot be influenced easily. Formation of the thick-film electrode 13 in 
near [ said ] the contact section is formation of the thick-fihn electrode 13 in the location distant beyond 
the minimum distance of a resistor 2 and a conductor 9, and the reason is because it is [ being a reason 
for said being hard to be influenced, and / same ] reasonable, when forming resistor 2 film mentioned 
above. Moreover, even if some dispersion is in the connection condition of a conductor 9 and the thick- 
film electrode 13, resistance dispersion of a resistance element 8 is hardly affected fi-om the lowness of 
those specific resistance. <BR> [0083] Another advantage which carries out film formation of both the 
resistors 2 and thick-film electrodes 13 that constitute the resistance element 8 as a strain gage for stress 
sensors is that those adhesion reinforcement is high. The adhesion of a conductor 9 and a resistor 2 is 
low, and when the stress of a repetition of many times is given to the interface of a conductor 9 and a 
resistor 2 at the time of stress sensor actuation, a possibility of exfoliating in the interface concerned 
cannot be denied It is thought that there is no possibility [ like ] of exfoliating to it even if the interface 
of a resistor 2 and the thick-fihn electrode 13 continues the busy condition of the usual sh-ess sensor for 
a long penod of time. As the resistor 2 said here and a thick-film electrode 13, the both sides of a metal 
glaze system ingredient and a resin system ingredient are included. Especially, when the both sides of a 
resistor 2 and the thick-film electrode 13 are resin system ingredients, it can be said that it is suitable as 
compared with other ingredient systems as resistance element 8 component as a strain gage for stress 
sensors at the height of the adhesion of these interfaces and the imitation nature to the stress by the 
elasticity of resm given, and the stable point at the time of stress discharge 

[0084] the case where it has the part through which the conductor 9 of insulating-substrate 3 both sides 
flows through the conductive material in a through hole in the configuration of the above-mentioned 
resistance element ~ usual ~ a conductor - there is a possibility that 9 height may become high and 
especially application of this invention is desirable, a conductor ~ in order that the reason with a 
possibility that 9 height may become high may form a conductive layer in the through hole wall of an 
insulating substrate 3 and may make it flow through double-sided wiring in the so-called double-sided 
wiring substrate manufacture process, it is because a nonelectrolytic plating layer is formed also in the 
part which has a nonelectrolytic plating process and serves as a conductor 9 in that case 
[0085] The stress sensor of the 3rd configuration makes an intersection the core of the sensor service 
area of the 3rd page of the insulating substrate which constitutes a resistance element 8 as shown in 
drawin g^ . A resistance element 8 is substantially allotted to an equal distance location from the 2 
strai^t-line [ which intersect perpendicularly ] top which met the 3rd page of an insulating substrate 
and the intersection concerned. It fixes or unites with the 3rd page of an insulating substrate so that the 
post 6 of the core [ the 3rd page core of an insulating substrate and ] of post6 base may correspond 
substantially and the direction and strength of said stress are grasped from the change in resistance by 
elongation of the resistance element 8 resulting from the stress grant to post 6, contraction or 
compression. ' 

[0086] An example of the stress sensor of the 3rd configuration is explained based on drawing 8 The 
conductor 9 1 which touches the resistor 2 in drawing 8 here, i.e., a circuit pattern electrode, wiU replace 
the thick-film electrode 13. An insulating substrate 3 consists of a plate of the epoxy resin with which 
the glass fiber was mixed. It is prepared in insulating-substrate 3 inferior surface of tongue so that four 
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pairs of thick-film electrodes 1 3 may carry out electrical connection to a conductor 9, and the resistor 2 
is allotted between the thick-film electrodes 1 3 used as each pair, and a resistance element 8 is 
constituted by these. A resistance element 8 is substantially allotted to an equal distance location fi-om 
the 2 straight-line [ which make an intersection the 3rd page core of an insulating substi-ate / which 
intersect perpendicularly ] top which met the 3rd page of an insulating substi-ate, and the intersection 
concerned. In insulating-substi-ate 3 top face, the post 6 of an abbreviation square has fixed [ the base 
appearance ] with adhesives etc. At this time, it is made substantially in agreement [ the core of post6 
base and the 3rd page core of said insulating substi-ate ]. Moreover, tiie L character-like hole 10 is 
established in the insulating substi-ate 3 so that the comer of a sfa-eet section of L characters may go to 
insulating-substi-ate 3 core. The role of this hole 1 0 is as the explanation about the sti-ess sensor of the 
above-mentioned configuration of the 2nd. 

[0087] Moreover, since explanation of tiie 2nd configuration is overlapped, the advantage of the Tolima 
Bull chip resistor 1 1 by which a series connection is carried out to each resistance element 8 being 
arranged on insulating-substrate 3 top face is omitted. 

[0088] The "core" in the above "the core of a sensor service area" and "the core of post6 base" includes 
the gap fi-om the centi-al point concerned in tiie range in which a sfa-ess sensor fimctions effectively rather 
than points out tiie stiict cenfaral point, tiie semantics of the vocabulary used for explanation of the stress 
sensor of other configurations of the 3rd ~ the 1st ~ it is common in the sti-ess sensor of a- Id or tiie 2nd 
configuration, moreover, the la- it cannot be overemphasized that simultaneous possession of a d [ 1st ] 
configuration and tiie 2nd configuration, and the 3rd configuration is not denied. The advantage of tiiese 
configurations is added rather and it is more desirable. 

[0089] Also in tiie configuration of tiie 3rd sti-ess sensor shown in drawing 8 , especially holes 1 0, tiie 
holes 12 for support, and the Tolima Bull chip resistors 1 1 are the requirements for an arbitrary 
configuration (tiiey are not indispensable requirements) for tiie stress sensor of tiiis invention. Even if it 
includes tiiese in tiie requirements for a configuration, the configuration of a hole 10 will not be limited 
in the shape of L character, and, as for arrangement of tiie hole 12 for support, an appearance will not be 
limited to tiie four comers of tiie square insulating substi-ate 3. Hole 10 configuration can change 
circular, a square, roundish [ wore ], etc. suitably according to the limitation on tiie design of a sti-ess 
sensor, the fimction called for, an application, etc. Moreover, tiie hole 12 for support can be allotted near 
the middle of each side of insulating-substrate 3 edge of the square in drawing 8 . 

[0090] It is good also as a configuration in the condition shown in drawing 8 of having lapped also in the 
stress sensor of tiie 3rd configuration, witiiout some or the whole region of post6 base and a resistance 
element 8 minding an insulating substi-ate 3. The advantage in this case is tiie same as tiie advantage 
acquired by the same configuration in the stiress sensor of the 2nd configuration. Moreover, since it is tiie 
same as that of tiie sti-ess sensor of the 2nd configuration, in tiie 3rd configuration shown in above- 
mentioned drawing 8 , it is desirable to have a wrap protective coat for a resistance element 8 at least 
The sti-ess sensor of tiie 3rd configuration is tiie same as tiie sf ess sensor of tiie 2nd configuration fi-om 
ttie point using tfie small tiling of the time of formation to resistance dispersion also about die advantage 
which makes a resistance element 8 the requirements for a configuration. 

[0091] The 2nd configuration of tiie resistance element 8 of tiiis invention for solving the above- 
mentioned technical problem Carry out removal processing of a part of surface conductor layer and 
some conductors 9 on tiie 3rd page of tiie insulating substi-ate which is obtained as the remainder or is 
obtained by the additive process are used as an electi-ode. It is characterized by having tiie resistor 2 by 
which film formation is carried out between tiie circuit partem electi-odes 1 of tiie pair on tiie 3rd page of 
an insulating substrate, and a resistor 2 covering the circuit pattern electrode 1 cross-direction both ends 
of said pair. The electi-ode cross direction is a current tiravelling direction at tiie time of energizing to a 
resistance element 8, and a direction which intersects perpendicularly along witii the 3rd page of an 
insulating substrate here. 

[0092] Since generating of the blot 14 which was making it generate conventionally shown in drawin g 
12 (a) can be reduced by having tiie 2nd configuration of tiie resistance element 8 of above-mentioned 
this invention, resistance dispersion of a resistance element 8 can be reduced. Blot 14 consists of a 
resistor 2, touches the circuit Bataan electrode 1, and since it flows witii the electrode with which 
another side counters, it influences tiie resistance of a resistance element 8. The degree of the effect is an 
indefinite factor depending on an amount, a configuration, etc. of blot 14. That is because it is very 
difficult to permeate as mentioned above, and to contiol 14 amounts and tiie configuration of tiiose. 
Then, like tiie configuration of above-mentioned tiiis invention, it is ****** without abbreviation of the 
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above-mentioned uncertain factor, and the resistance dispersion can be reduced also in the resistance 
element 8 which has the resistor 2 by which carries out removal processing of a part of surface 
conductor layer, and uses as an electrode some conductors 9 obtained as the remainder, and film 
formation is carried out inter-electrode [ of the pair on the 3ni page of the insulating substrate 
concerned / said ]. 

[0093] Thus, the reason which the case where the circuit pattem electrode 1 is used permeates as 
compared with the case where the thick-film electrode 13 is used, and 14 tends to generate and which is 
considered is explained, above - circuit pattem electrode 1 height ~ high ~ and the circuit pattem 
electrode 1 ~ the abbreviation fi-om the 3rd page of an insulating substrate ~ it is considered to be the 
main reasons to have the perpendicular field. That is, if the case where a thick film resistor is formed 
with screen printing is taken for an example, a mask will be passed first and the paste-like resistor of an 
abbreviation constant rate will be allotted between the circuit pattem electrodes 1 of a pair. Then, the 
circuit pattem electrode 1 circumference serves as the I flow field of resistive paste, the circuit pattem 
electrode 1 circumference ~ the paste near circuit pattem electrode 1 top face ~ a self-weight ~ the low 
place from a height ~ said abbreviation ~ it is for becoming easy to move along a perpendicular field. 
That movement magnitude becomes superfluous by the ease of carrying out of this migration, and the 
amount of excess concerned permeates and it is set to 1 4. 

[0094] In the resistance element 8 shown in conventional drawing 1 2 (b), the height of the thick-film 
electrode 13 is low, and since the thick-film electrode 13 has the gently-sloping field fix)m the 3rd page 
of an insulating substrate, the field top does not serve as the I flow field of a paste-like resistor, but has 
been the conditions which blot 14 cannot generate easily. 

[0095] Next, it explains whether the above-mentioned uncertain factor can be abolished by having the 
2nd configuration of the resistance element 8 of above-mentioned this invention. An example of the 
resistance element 8 of this invention was shown in drawing 1 3 . the cross section which shows this 
resistance element 8 cross section to drawing 2 (a), and abbreviation ~ it is thought that it has the same 
gestalt. however, the abbreviation to a low place firom the height according [ in / temporarily / a****** 
style motion area ] to the self-weight of the paste concemed as shown in drawing 1 3 , when the paste- 
like resistor 2 is allotted to the part which blot 14 ( drawing 12 (a)) will generate beforehand ~ it will be 
mixed with resistor 2 paste which is in the offing fi-om circuit pattem electrode 1 fi-ont face by the 
amount of superfluous movement magnitude even if migration along a perpendicular field takes place 
Since the amount of resistor 2 pastes which permeates fi-om the first and is applied to 14 is a minute 
amount, even if it is mixed with resistor 2 paste in said offing, the change in resistance is extent which 
can be disregarded, and the above-mentioned uncertain factor cannot become. Although the blot 14 in 
drawing 12 (a) was a minute amount, since current density had become the factor which makes the area 
of resistor 2 / circuit pattem electrode 1 interface in the high inter-electrode one for resistance elements 
which counters increase at the time of energization, whenever [ to the resistance / effect ] was large and 
had become the above-mentioned uncertain factor. It became clear that the above-mentioned uncertain 
factor can be abolished by having the configuration of above-mentioned this invention now. 
[0096] In the 2nd configuration of the resistance element 8 of above-mentioned this invention, when it 
has the part through which the circuit pattem of insulating-substi-ate 3 both sides flows through the 
conductive material in a through hole and has the resistor 2 by which uses some conductors 9 of the 3rd 
page of an insulating substrate as an electi-ode, and film formation is carried out inter-electi-ode [ of the 
pair on the 3rd page of an insulating subsfa-ate / said ], there is a possibility that electi-ode height may 
become high and especially application of this invention is more desirable than usual. In order that the 
reason with a possibility that said electi-ode height may become high may form a conductive layer in the 
through hole wall of an insulating substrate 3 and may make it flow through double-sided wiring in the 
so-called double-sided wiring substi-ate manufacture process, it is because a nonelecti-olytic plating layer 
is formed also m the part which has a nonelectrolytic plating process and serves as the circuit pattem 
electrode 1 in that case. 

[0097] Moreover, the resistance element 8 in the 2nd configuration of this invention mentioned above or 
the desirable configuration based on it is used as a strain gage, post 6 is fixed or united with one of the 
fields of an insulating substrate 3, and the stress sensor of the configuration of the 4th of this invention is 
charactenzed by grasping tiie direction and magnitude of said stress by the change in resistance of the 
resistance element 8 resulting fi-om the stress grant to post 6. 

[0098] The above-mentioned sti-ess sensor makes an intersection the core of tiie sensor service area of 
the 3rd page of the insulating substi-ate which constihites a resistance element 8, as shown in drawing 1 
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or drawing 8 . A resistance element 8 is substantially allotted to an equal distance location from the 2 
straight-lme [ which intersect perpendicularly ] top which met the 3rd page of an insulating substrate 
and the mtersection concerned. It fixes or unites with the 3rd page of an insulating substrate so fliat the 
post 6 of the core [ the 3rd page core of an insulating substrate and ] of post6 base may correspond 
substantially, and the direction and strength of said stress are grasped from the change in resistance by 
elongation of the resistance element 8 resulting from the stress grant to post 6, contraction or 
compression. ' 

[0099] Actuation and the advantage of the stress sensor of the 4th configuration are the same as that of it 
of the 3rd stress sensor. Moreover, the 3rd gestaU and the same appHcation gestalt can be taken such as 
using the Tolima Bull chip resistor 1 1, for example, the semantics of the vocabulary used for explanation 
of the stress sensor of the 4th configuration -- the 1st it is common in the stress sensor of the 
configuration of a- Id or the 2nd and 3rd a. moreover, the la- it cannot be overemphasized that 
simultaneous possession of a d [ 1st ] configuration and the 2nd and 3rd configuration, and the 4th 
configuration is not denied. The advantage of these configurations is added rather and it is more 
desirable. 

[0100] 

[Embodiment of the Invention] the la- of this invention which uses a glass fiber mixing epoxy resin 
Plastic solid as a substrate (thickness of 1 .2mm) while referring to a drawing below - the example of the 
gestalt of the operation about the stress sensor of a d [ 1st ] configuration is shown. 
[0101] First, after sticking copper foil with a thickness of 18 micrometers on insulating-substrate 3 both 
sides, a conductor 9, the electrode for resistance elements (circuit pattern electrode 1), and the substrate 
terminal area 5 are formed by performing well-known etching processing except for the need part of the 
copper foil concerned. Then, the layout of the conductor 9 of insulating-substrate 3 front face in the 
obtained unit stress sensor and the electrode for resistance elements is shown in drawing 1 Although 
only the side to which a resistance element is allotted is shown here, it has wiring by the conductor also 
at the insulating-substrate 3 rear face concerned. 

[01 02] It left the conductor 9 (print quality controller material 7) which is not contributed to wiring by 
said etching processing to insulating-substrate 3 front face here, existence of this print quality controller 
matenal 7 ~ four resistance elements 8 - arrangement of the conductor 9 of that neighborhood the 
electrode for resistance elements, and the print quality controller material 7 is similar about all ' 
moreover, four resistance elements 8 ~ it is made for arrangement of the conductor 9 of these 
neighborhoods, the electrode for resistance elements, and the print quality controller material 7 to have 
Mikata of resistor 2 periphery surrounded about all 

[0103] subsequently, the thing for which the conductive matter is arranged on the through hole wall 
beforehand prepared in the insulating subsfrate 3 by the nonelecfrolytic plating method - the conductor 
on the rear face of an insulating-substrate table ~ it is made to flow through comrades This part was 
shown in drawing 1 as the "through hole section." At this time, the conductive matter which deposits 
with nonelecfrolytic plating deposits also on a conductor 9, the electrode for resistance elements and 
pnnt quality controller material 7 front faces, and each height of a conductor 9, the elecfrode for' 

elements, and the print quality confroUer material 7 becomes the abbreviation constant value 
of 30-50 micrometers by that. 

[01 04] The resistive paste of a carbon resin system is arranged between the elecfrodes for resistance 
elements (circuit pattern electrode 1) with screen printing after that. The squeegee fravelling direction at 
this time was made into the direction of about 45 degrees of slant to the insulating subsfrate 3 in drawing 
1 . And heat cunng of the resm concerned is carried out, and a resistor 2 is obtained. Furthermore in 
order to protect the resistor 2 concerned, it allots with screen printing and heat curing of the protective 
coat which consists of silicone system resin which is not illustrated is carried out so that a resistance 
element may be covered at least. 

[0105] A base fixes to insulating-subsfrate 3 rear face after that the post 6 of the shape of a column 
which IS a square in epoxy resin adhesive. It is made for each side (profile of post6 base) of the square of 
the base concerned to serve as a resistance element of insulating-subsfrate 3 front face and a 
corresponding location at this time. ' 

[0106] Furthermore, it carries in insulating-substi-ate 3 rear face so that it may be in the electrical 
connection condition which shows the Tolima Bull chip resistor (Rl trim-R4trim) by which electrical 
connection is earned out to each resistance element (R1-R4) and a serial in drawing 4 . It succeeds in the 
loading concerned by adoption of well-known elecfronic-parts mounting technology. Resistance 
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adjustment is earned out with the laser trimming to the Tolima Bull chip resistor so that the sum of the 
resistance of the group concerned at the time of making into a group the Tolima Bull chip resistor by 
which a series connection is carried out after that to each resistance element and it may serve as 
abbreviation identitas. The group concerned consists of corresponding figures, such as Rl and Rltrim. 
[0107] The stress sensor of this invention can be obtained above. This stress sensor fixes and uses those 
four comers, when the edge of an insulating substrate 3, especially an insulating substrate 3 are usually 
squares. The outline of actuation at the time of giving lateral stress to the post 6 by the busy condition 
concerned was shown in drawing 3 . The insulating substi-ate 3 which touches post6 base hardly bent 
but the outside [ it ] has bent somewhat by making near the profile of post6 base into the maximum 
bending field. 

[0108] Drawin g 4 shows the outline of the condition of tiie electiical signal I/O in the stress sensor of 
this mvention again. 4 sets of resistance elements and the Tolima Bull chip resistor 1 1 constiUite the 
bridge circuit. The predetermined electrical potential difference is impressed between elechical- 
potential-difference impression terminal (Vcc)- (GND) of tiiis bridge circuit. Moreover, the stress sensor 
of Y shaft onentations is constihited by the resistance element, the Tolima Bull chip resistor, and Y 
terminal (Yout) on the left-hand side of [ this ] drawing, and the sfa-ess sensor of X shaft orientations is 
fiirther constituted by the resistance element, the Tolima Bull chip resistor, and X terminal (Xout) on the 
right-hand side of [ this ] drawing. 

[0109] The insulating-substi-ate 3 surface layout of the sti-ess sensor (it is described as the sti-ess sensor B 
below.) which is not the thing of this invention is shown in drawing 5 . Here, the print quality conti-oUer 
matenal 7 as shown in drawing 1 does not exist, moreover, four resistance elements 8 ~ arrangement of 
the conductor 9 of the neighborhood and the electi-ode for resistance elements (circuit pattem electrode 

is made for arrangement of the conductor 9 of these 
neighborhoods and the electi-ode for resistance elements not to have Mikata of resistor 2 periphery 
surrounded about two of four resistance elements. 
[0110] (Experiment) 

The comparative experiments of the sti-ess sensor of above-mentioned this invention and stress sensor B 
were earned out. Both of manufacture conditions other than an insulating-substi-ate 3 surface layout etc 
are completely the same. An experiment (evaluation) item is resistance dispersion of each resistance 
element after resistance element formation. When standard deviation showed resistance dispersion of tiie 
each 30 number [ 120 ] of each stress sensors, i.e., a resistance element number, sti-ess sensor B was 
57.3ohms to the sti-ess sensor of this mvention having been 41 .5ohms. And by stress sensor B 
dispersion in each resistance within one stress sensor had dispersion comparable as said standard 
deviation to tiie sti-ess sensor of this invention having not almost had dispersion in each resistor 
configuration witiiin one sti-ess sensor. It is clear fi-om tiiis that dispersion in each resistor configuration 
within one stress sensor was able to be controlled. 

[01 11] Next, the example of tiie gestalt of tiie operation about the resistance element of tiie configuration 
of the 1st of this invention and tiie stress sensor of tiie 2nd configuration is shown, referring to a drawine 
(especially drawing 8 ). =6 

[0112] The double-sided copper clad laminate to which tiie copper foil as a conductor layer with a 
thickness of about 18 micrometers was allotted is prepared for laminate both sides with a tiiickness of 
0.8mm which uses glass fiber mixing epoxy system resin as a principal component. Patterning of this 
double-sided copper clad laminate is continued and carried out to an insulating-substrate 3 table flesh 
side so that it may become the wiring 7 witii which an appearance makes tiie insulating substi-ate 3 of an 
abbreviation square one unit, and much fliey stand in a row in all directions as shown in drawing 8 and 
the circuit pattem electrode I, and so that a resistance element 8 and the Tolima Bull chip resistor I'l 
may finally be in an electiical connection condition like drawing 4 . The 1st step of the patteming 
concCTned cames out tiie perforating process of the part required to become an electric conduction patii 
covering the fi-ont flesh side of said double-sided copper clad laminate, tiie 2nd step - said tiirough hole 
wall which earned out tiie perforating process - a conductor ~ it forms and catalyst grant radio solution 
plating and electrolytic copper plating are performed to this order the making it flow through 
** of a fi-ont flesh side purpose. At this time, also on tiie copper foil of substi-ate both sides, the 

copper of substrate both sides is set to about 50 
micrometers. By the photo etching method by the well-known dry film resist, a part of surface conductor 
layer is removed after tiie 3rd step. Wiring 7 and tiie circuit pattem electi-ode 1 are obtained as the 
remainder. The distance between [ one pair after passing through these steps of] tiie circuit pattem 
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electrodes 1 (L) is 1 .2min. therefore, a ratio ~ L/h is 24. 

[01 13] Subsequently, the roll press of the obtained large-sized insulating substrate is carried out, and it 
adjusts so that circuit pattern electrode 1 height may be set to 30 micrometers, this - a ratio - L/h is set 
to 40. And the hole 10 shown in drawing 8 by blanking processing is formed to insulating-substrate 3 
each of the one above-mentioned unit. 

[0114] The resistive paste of the post heating hardening resin system (carbon resin system) is carried out 
formation and heat hardening between the circuit pattern electrodes 1 by screen-stencil, and it considers 
as a resistor 2. Furthermore, in order to protect a resistor 2, a silicone system resin paste is screen- 
stenciled, the paste concerned is hardened after that, and a protective coat is formed. The resistance 
element 8 equipped now with the 1st configuration of this invention is obtained. 

[01 1 5] Subsequently, by wiring each [ these ] resistance element 8 and a serial, it allots with well-known 
mounting technology and a reflow technique so that a connection condition with the resistor 2 as shows 
the Tohma Bull chip resistor 1 1 by which electrical connection was carried out to drawing 4 may be 
realized, moreover, a field contrary to the field where the resistance element 8 of a substrate 4 was 
allotted as the Tolima Bull chip resistor 1 1 is shown in drawing 8 - and it allotted the non-variant part 
mentioned above. 

[0116] In order to adjust after that the sum of the resistance of a resistance element 8 and the Tolima 
Bull chip resistor 1 1 by which electrical connection was carried out to each resistance element 8 and 
senal to the predetermined range, laser trimming is given to the Tolima Bull chip resistor 1 1 . The reason 
for having not given trimming to the resistor 2 which constitutes the direct-current-resistance component 
8 is because prevention of destabilization of the resistance by giving trimming to the substrate 4 with 
which the resistor 2 which consists of resin, and the resistor 2 are allotted and which uses resin as a 
principal component was taken into consideration. These resin shows unstable behavior to very hot 
processing like laser trimming. 

[01 17] It should judge whether the Tolima Bull chip resistor 1 1 should be used according to the quality 
of the matenal of each part material which constitutes a resistance element 8, and the quality of the 
matenal of an insulating substrate 3. For example, when the quality of the material of an insulating 
substrate 3 is a ceramic and the quality of the material of a resistor 2 is metal glaze, even if it performs 
laser trimming to the resistor 2 which constitutes the direct-current-resistance component 8 un- 
arranging [ of subsequent resistance ] like destabilization is extent which can be disregarded Therefore 
in such a case, it is not necessary to use the Tolima Bull chip resistor 11. However, when there are other 
causes etc. and the Tolima Bull chip resistor 1 1 needs to be used, it cannot be overemphasized that it 
should use if needed [ the ]. 

[0118] And about the insulating substrate 3 of each one unit, as shown in drawin g 8 , the profile at the 
bottom which fabricated PBT fixes the square post 6 with epoxy system adhesives so that the base may 
contact a field contrary to the field where the resistance element 8 of an insulating substrate 3 was 
allotted, Mid so that the core of the base may be substantially in agreement with the core of the insulating 
substrate 3 of one unit each. The aggregate of the stress sensor of this invention is obtained now. 

in visible Rhine) established 
in the large-scale insulating-substrate side in all directions is met, and a disk cutter cuts and divides a 
large-sized insulating substrate, and let it be each sfa-ess sensor so that you may become the insulating 
substi-ate 3 of one unit each. [ much ] By fixing hke this example, before dividing post 6, workability 
becomes good. The activity which attaches post 6 in the insulating substrate 3 which has each stress 
sensor after dividing the reason into each sti-ess sensor is dealt with as compared with the activity over a 
large-sized insulating substrate, is inferior to a sex and handling nature, and is because it is complicated 
[0120] When large-sized insulating substrates are products made firom a ceramic, such as an alumina it 
IS desirable to use the large-sized insulating substrate which has formed many division slots beforehand 
in all directions. Even if it does not use a disk cutter, the reason is applying the force by hand etc so that 
the division slot concerned may be opened, and is because division can be done easily 
[0121 ] The Sti-ess sensor of this invention uses it for it through the hole 12 for support shown in drawing 
8 , making a stress sensor fix to the case of electronic equipment etc. Then, in the state of 
immobilization, the 3 round edge of insulating substrates of tiie outside of a hole 1 0 tiims into a non- 
vanant part which hardly deforms, even when sti-ess is given to post 6, and the inside of a hole 1 0 
deforms sti-ess into post 6 with *♦*♦**, and serves as a variant part which elongates and shrinks a 
resistance element 8. The variant part concerned serves as a "sensor service area" of the 3rd page of an 
insulating substrate. 
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[0122] The outline of the condition of the electrical signal I/O in the stress sensor of the 2nd 
configuration is shown in drawing 4 . the 1st mentioned above - it is the same as that of the stress sensor 
of an a- 1 d configuration. 

[0123] Where a stress sensor is fixed to a case here, when an opening exists in a stress sensor inferior 
surface of tongue, it becomes possible to make it detect to have placed the stress grant of the post 6 
upside down (Z direction), the reason elongates downward [ said ] all four resistance elements that are 
strain gages by carrying out stress grant - making - each resistance - abbreviation -- comparable - 
until - it is because it can enlarge. Such electrical properties are different electrical characteristics ft^om 
the case where stress is given to a longitudinal direction (the direction of X, the direction of Y) and thev 
can distinguish them. 

[01 24] In a stress sensor, multi-fianctionalization can be attained by giving a certain function to the stress 
grant to facing down (Z direction). For example, when the stress sensor of this invention is used as a 
pomtmg device of a computer, the fiinction which clicks the so-called mouse can be made to correspond 
to said stress grant through which it declined and passes. Moreover, when the stress sensor of this 
invention is used, for example as various functions and a multi-direction switch for small pocket 
devices, such as the so-called cellular phone, and stress grant to predetermined time facing down is 
earned out, it becomes possible to make an instruction of turning on and off of the power source of the 
pocket device concerned correspond etc. 

[0125] although the photo etching method by the dry fibn resist was adopted in this example in order to 
carry out removal processing of a part of copper foil which is a surface conductor layer ~ it ~ replacing 
with ~ a photoresist - electrophoresis method arrival **** and the so-called ED (Electro Deposition) - 
law IS employable. Moreover, it cannot be overemphasized that the so-called additive process which 
does not carry out removal processing of a part of surface conductor layer, but copper is grown up into 
insulating-substrate 3 fi-ont face (a through hole internal surface is included), and carries out patterning 
to It with nonelectrolytic plating as a means to form the conductor 9 and the circuit pattern electrode 1 in 
drawing 8 is employable. 

[0126] Next, the example of the gestalt of the operation about the resistance element of the configuration 
of the 2nd of this invention and the stress sensor of the 4th configuration is shown, referring to a 
drawing. 

[0127] It is the same as that of the example of a gestalt of operation of the resistance element of the 
configuration of the above 2nd as the formation fault of the insulating substrate 3 which consists of a 
glass fiber mixing epoxy resin Plastic solid until it forms a resistor by screen-stencil, and the circuit 
pattern electrode 1. By screen-stencil, between the circuit pattern electrodes 1, formation and in case it 
carries out heat hardening and considers as a resistor 2, width of face of the circuit pattern electrode 1 is 
set to 1 .2mm for the resistive paste of a subsequent heat-curing resin system (carbon resin system), two 
resistors are set to 1 .6mm, and as shown in drawing 8 , a resistor 2 covers the crosswise both ends of the 
circuit pattern electrode 1 . Moreover, the top-face whole region of the circuit pattern electrode 1 is 
covered by the resistor 2 here. Flash distance from the circuit pattern electrode 1 of the resistor 2 by the 
side of the conductor 9 ( drawing 8 ) of the circuit pattern electrode 1 was respectively set to about 
0.2mm. 

[0128] In order to protect a resistor 2 after that, a silicone system resin paste is screen-stenciled the 
paste concerned is hardened after that, and a protective coat is formed. The resistance element 8 of the 
configuration of the 2nd of this invention can be obtained now. 

[0129] A process until it constitutes a subsequent stress sensor can obtain the stress sensor of the 
configuration of the 3rd of this invention as well as the stress sensor of the configuration of the above 
2nd. 

[0130] It cannot be overemphasized that can replace with the photo etching method by the dry film resist 
also in this example, and the ED method and an additive process can be adopted. 

[0131] It is another example of the gestalt of the resistance element 8 of this invention which was shown 
in drawing 14 . Here, as shown in drawing 1 3 , the crosswise both-ends whole region of the circuit 
pattern electrode 1 seen from the top face is not covered, and a part of circuit pattern electrode 1 cross- 
direction both ends are left and covered. In this case, a different part from drawing 1 2 (a) is permeated 
and It generates according to the same mechanism as the case where 14 is drawing 1 2 (a). Even if the ' 
blot 14 with difficuh control of an amount or a configuration occurs in the part concerned the effect of 
the resistance on a resistance element 8 is extent which can be disregarded. The reason is because it is a 
trifling uncertain factor in fields other than the resistor 2 field (field where current density becomes the 
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highest) where the circuit pattern electrode 1 with which the blot 14 here serves as a pair counters. 
Therefore, the resistance element 8 shown in drawing 5 has solved the technical problem which this 
invention tends to solve, and it can be said that it is an example of the gestalt of the resistance element 8 
of this invention. 

[0132] Next, the example of the gestalt of the operation about the stress sensor of the configuration of 
the 3rd of this invention is shown, referring to a drawing. 

[0133] It is the same as that of the example of a gestalt of operation of the resistance element of the 
above 2nd and the 3rd configuration as the formation fault of the substrate which consists of a glass fiber 
mixing epoxy resin Plastic soHd imtil it forms a resistor by screen-stencil, and a circuit pattern. 
However, the circuit pattern electrode 1 is not formed, but is replaced with it and forms a thick-film 
electrode as follows. 

[0134] Heat-cxiring resin system (silver and resin system) conductive paste is formed as a thick-film 
electrode 1 3 by screen-stencil and heat hardening, making a circuit pattern contact, as shown in drawing 
10 . Furthermore, between the thick-fihn electrodes 13 used as a pair, carry out the resistive paste of the 
post heating hardening resin system (carbon resin system) formation and heat hardening, and let it be a 
resistor 2. It is made to be in the condition that the thick-film electrode 13 and a resistor 2 contact in 
Fields b and c as shown in drawing 1 1 , at this time. Furthermore, in order to protect a resistor 2, a 
silicone system resin paste is screen-stenciled, the paste concerned is hardened after that, and a ' 
protective coat is formed. 

[0135] The stress sensor of the configuration of the 4th of this invention can be obtained by passing 
through the same process as the stress sensor of the above 2nd and the 3rd configuration until it 
constitutes a subsequent stress sensor. 

[0136] Although the thick-film electrode 13 was used as an electrode for resistance elements 8 in this 
example, it may replace with it and the electrode for resistance elements 8 may be formed by thin film 
technologies, such as sputtering, and vacuum evaporation©, plating. If formation thickness is the 
commonsense range (several micrometers), the resistance element 8 which does not have the 1st and 2nd 
reasons mentioned above can be obtained, and the technical problem which this invention tends to solve 
can be solved. When it has the process which carries out copper plating of an insulating-substrate 3 
through-hole wall like especially this example, it is also possible to form the electrode for resistance 
elements 8 in it and coincidence. Therefore, it is thought with the point that the stress sensor of this 
invention can be obtained that it is desirable, without passing through thick-film electrode 13 formation 
process like this example. 
[0137] 

[Effect of the Invention] The resistance dispersion was able to be reduced also in the resistance element 
which has the resistor in which carries out removal processing of a part of surface conductor layer, and 
uses as an electrode some conductors obtained as the remainder, and film formation is carried out by this 
mvention inter-electrode [ of the pair on the insulating-substrate side concerned / said ]. Moreover, the 
stress sensor using the resistance element which reduced such resistance dispersion was able to be' 
offered. 

[0138] The stress sensor concerned can be used suitable for the pointing device for personal computers, 
various various fiinctions, multi-direction switches for electronic equipment, etc. 
[0139] Moreover, the stress sensor concemed can be applied especially suitable for the stress sensor 
using the substrate which fabricated the glass fiber mixing epoxy resin to tabular which can aim at 
reduction of cost rather than before. 
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[0 0 11] z,(n^o\zm^n^-ynm\^m^^tz.^ 

"^i^^. nmmM\3^m\^fz^^\z)ic\^xnMmz7.^ 

W2(j:>w>^t^'Sci'&\^\z<<f^^m^\t.. 2'D&^tmA, 
bn-So 

[0 0 1 2 1 m 1 (T^afiti. waiCo<t^mH]?s/^^'-> 

mffilii5^7!>«iSt/^ci(f:Tafe-So x^'J— >9ilB"Jft(::J:0 
fifii#^2M^J^^"r^«^^0iJfc:i:-2)i, (X^ 
'J-» «:ffliflLTIllS— ^Mco^-X hiKStafls:;:^^-^* 

iSfflSffi-^^-x higjs, 7si7^)->m»mi,z^n^m 

50 0#PBl#COSHtc:J:-:?T, B^$n;tffiSt#: 2 CD?^tt;!;^S 
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[0 0 13] *fcXi7iJ->En8ilfe»CckO«Si^2^* 

BS7,=*^-iJ7!ii|Hl!SA5'->«ffil \ZZ^-D 

[0 0 14] m2<Dmm^. iHig&/'?5'->«si7!i««fiig! 

S*S3S75>blll§iiii;?i£®€:*UTV^-5:i<hT^-5o mfie 
;^£<. 1 oSK)SffiJcMRiT-5Cli{wJ:0ffitri«J2(0}g 

[0 0 15] c:<75ii2CDa*«, x^u — >wmm<Dm 

ij ><5'^C0?1}^t$?fi(:J;SffiST;i$:2KJi?fi!c(3j:Sgin;^ 
^ 8 JCCJt/iT'foafeTttS-S. 93J;^tf|Hi!S/''^^' — >«ffi 1 

^>j>c/mi^'&-t^t. t<DV6m\M.m\z{im-r^&^i$i 
2mm^'&-^mizum-r^ztummyjifzibX'$)^. 
■D^r)mm&m\zj:^^mi^ 2 mmmziii^T^&tjii$. 

[0 0 16] zo^'ottz.iiA^'b. :^mm-^m^v^o 
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[0 0 17] 

[^ii^»^-rs;tJ?)W^®] m 1 ^il'#88Lfj:7i« 
I &(r>mWL(D\l&f}-^>^\t.. *eiik»ffi3BtC;#7.H6 7St 

fsffiSccofitt^^ 8 ^ommz^^^m&igim^f- s o 

tCffi^nfd5i:*<»:7^£S«tfi*^8ffl«fiR (IhI!S/1^'->« 

fill) mz7.i;'}->'^mmz^y)^m-^tx^i&^w2 

Ss^SSI5W7tt. «6#S«3®A^bm^ii5$$:WLT43 

7 <Dit^ii^mmiLm.m%f}^^m.m\zm--^^i>z.ii^wssL 

[0 0 18] i;t±IH^S«r«¥»fr 2)>£:«6, *5!?B<Z)lS 

:^-t>-9-rom 1 b(75«fiE;«, $eiii«1S3®tc#x h e?!? 

H^xtt— (*:fi:$n, skjI^;^ 1- 6 ^(n>i^ti¥m-\zmm 
•r-s^ssrogtri^T 8 -^mm\zx^^m^mm^ s » 

S6iii2E-ft*^ e saffifS:^ t ^ t * ie« u ^# ^ 

Pal d X U - >Sl»lft f'iOJ^fiKSns Sta^: 2 TWfiE 
$n^a«jw^gB5'\^<*:9(C=t0tg^^n, aKSta 

ffl«s^K«TOiffl*Psa5«7co@e@*5, |Hi-x« 

[0 0 1 9 ] ±t2*^B^<;)||l a. 1 b(75P^$:eA-5 

f^jacD^«i:9S?lK«fixmi^ffl«ffi ((Hl?S/1^'->tt® 
1) ^ b < ttepWIWffiiSfiSB^ 7 WES**. 

3 ^#:(Dis^t 9 &y:sfeT;^^ fflma^ u < taenwi^ 
<75fci6. m.^W2^7.^')—>^mmm.T^^<r>x^— 
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[0 0 2 0102 (a) ttXi? U->en«<jXig<D«6^ 
0 2 (b) T$>S. 0 2 (b) fCiSV^T. ^fflijO— *f<7) 

m.Siii^^-xi-^mmmw.3m\z^tth^r^m<Dx=¥ 

^m<Dmia. 1 bcDffi^dc^SgfflT^ClifCJcO. His 

3 mizatmr^^<Dx^-zym^^i^-itr^ z. i 

[0 0 2 1 ] ±tBfim<h«, «6i®:a«3<^^^!*-HgHT 

■5. «eig!S«3 teiBsnfcStn:ig^8(D#3a, jrsi-^, 30 
[0 0 2 2 ] -Wimzit^ts-^>^\t. ±teffitn;{i#<7)« 

[0 0 2 3] Sfc TjJ^x h 6*J«eMiStg3Bfc:H«$n 
[0 0 2 4] ±taSfix^^ffi«ffit«, ffi*x«:2 t^M 

[0 0 2 5] ±mm^m^\t. 7.i7'j—>wmm^X'm 
W9immmi$.iyrzm'^\z$>-DTit, scum — tmum 50 
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t/iS, X/S-;/^'U>y^TJSfr9^»^}^fijcU 
3S(c:ai9:$tl^bJ:'5/j:}^ffi«^^Sn-2>, r^HT, ii 

rm^j iijsti, r-^j ii5$T'*-5, gp-6.-o 
IS -fe > li- 1*) T ^ (D iS5 $ f w ^ /j: e o $ ;i 

[0 0 2 6] r— mnmu-^^M 

[0 0 2 7] r— (dsj cofflisicou^T, -^-cd^^ 

t^^mm^z, iifegks«3S:«figf s-so^t^^n* 

i3-€-n?5«*il/iJ;-5, 06 (a) ~ (g) tr*feigkSffi3<0 

v^S, flit. r-cDSgj i^&^3^mm(Do%<Dit 

[0 0 2 8] i/t±ie rg6t^?-8±T(COI.iT, -E-O 

Xi7iJ->EPWncJ;*«*t«:2 
OSiHD^C«»i*Jc 2 Jg<* O ^, O ^ ^ C $ -a- S «g«« d 

[0 0 2 9] Sfe±iS r^siHj ( rnuagjci^-j <his 

\Z7h-t. 4 0(OStn;^^8OT#jfi<0|il!SA>->-gi8i 
1 . X«En»iJ*JSiSSg|5« 7 BitXffi^^js: 2 

[0 0 3 0] */c±IBenBiI?*«SE|SgB**7 <i:ti. «*^9 

TafeoT. i£^Sicjt£:i;T^#:9Sy:jg*n;^^fflm.Sfc{^ 

[0 0 3 1 ] ^fcTOJffiSDIgge«7«. mi^9RUi& 

inm^-mmm (iii!&/i^->«fiii) ^iisiBtj^fiK-rsc: 

wn3<i;0fl^^T-5«-&tt. —■D(Dnwz::niiE.^^/'{ 
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[0 0 3 2] * Ac±IBISgi*<S^T-57tJ6, *%?^(7)JJa 

1) f^^z7.^'J->mmm^zJ:om^$.■^n^&m.^2r 
Mut, iiei8!a«3ffi3&^b3T^i«$^*-LT43 0, mm 

[0 0 3 3] ±l2*%Bjrom 1 c (^«^7Si±te*^BjC0 

tni^^fflm-S (lHlgSA^'->IIffil) «L<«TOJ#»S 
il^SeB*t 7 roffiM**. |W|— *fr 

#:9RZ>'ffitn;m-?ffl«@ ([Hl?SntJ'->m® 1) eL< 

}ix±^m.<omts^oiz^n^!^x$>^o m(D!^\ziitr-f^ 

1 tr^f 4 •D<Dm.^m^ 8 «m 1 a (Om^tf^ 1 b 05«| 

[0 0 3 4] ±gE rgJItf*: 2 ^i&J ttt, Xi7iJ->En 
Wl^lc J;^«St# 2 J^^lC J; 0^ ^n^fifii^: 2 ^Wz 

m<Dmmx$>^o ztntR^m i tc^rsstfls: 2 tt^m 

2 iii&ti-r^m^<Dmmmx$>^. 7.i;*)—>wm\zj: 
x^ ^m&(D^mtiit&^t^ 2 jg^^otf eo^^^u^it 

[0 0 3 5] S*i^*2 SrXi7iJ->EnWlJ^^-rSIK<757. 

(Dm^<D^miz^-Dxm0Si^^x$>^o t<Dmm\t. s 

*T:#2^iHiroH:^eA±*«f*:9JitKffifti5il^fflmS (0 
H^T^»•2)fc^6. ^J>/i< <i:t>Sfex<t2 5{i«e|J8i]Sn-5ifiS 

U7 ii7,dr-i^t<r). xi7ij->*:n-U;tSf^75^ ^< 
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(om-^mmLx^^^tE.Lxa'o. mm.^t^7.=^-iy 

[0 0 3 6] Src±fe^S?:«i»-r^/iJ6. 

;'3-fe>-y-(75® 1 d<D«^«, mm&^smzTi'sT.hGfii 
mmxii-mt^n. a^Ti^x h e ^<Ditstiii^\z&s 

1 ) FbIJCX i7 U ->TOI?*t' J: 0 fl^^^n^ffita^ 2 T 

20 m^<Dts.ifimi=-8-^x^wimi^:zit.m^miz^K)mts^ 

[0 0 3 7] ±ie*i!?^©mi dO«fiE/)i±IB2^^?^© 
Hi c(7)«fi6;<t*fitL.1#SS;<i:-r^,^ti. ^#*«1«3gc<;5ffi 
fit^^-ffl^«:^0Htf«{*:9&tJCS^^^fflmffi (Ih1?S 

/N- 5^ - >m«6 1 ) ^ K «EfJ)Si|ffiSig^g|5« 7 7i<#a-r 

9 Sr>*ffiftt*^ L < «SlSi|«SsS?BgB*f 7 

30 J5£MSl7!i<t)fc^.Tf^ffl^«^^jiLTI.S'2>o iitmi a(D 
«fiKJilX/Xtim 1 b««fieSJ>VXHS 1 c (73«*£i 
mi d«)«^«t(73#f#*5^L;iVi^:tli»-5*Tt);^j: 

te*f!i«romi a~mi d<D«i*igtc43tiT, jgfet^^s 

•bti-^ib%wmz^nmiim\zw.m-^tix\''^^mm.tr^ 
zii-A^x^^. ^rcmmmmizii\,^x , strt3g^8#ffi 
^i^A^e. 3 m\zi^^^oe[immmmm^^ i w 

[0 0 3 8] Cinbmi a~ 1 d(D««Kfc43l/iT, /i£::'3 

tsfet^^^fflna (iii!S/'«^'->fiffii) , a?<*9x«eii 

a^«^g6*t«, ii«*6iS!S«3®lcXi7ij->^)Si}-^ 

mm(o^'i\zmnM=i-m'm&. 'M'W^'SLvt.^mmm. 

50 iSSffl** 7CC»iSeig:»S3S7&»e)(7?iiS$;<)*l8Stv. dtlHSfl 
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± I' a 1^ ^llttt)K7i«Wiilf d i: t' J: -5 :t -5). 

m m^mm<Dm^\tm^ 9 ~ 3 e m mssT* 0 , mus 

mt(>-:}^i:mtmt)?)t. ji«3 0~5 0 Mm(7)Il?S/1 

[0 0 3 9) z.<Diz^tt^^-f}m<E,n^<r>it. *a*affifti 

jssBSgp** 7 3 ffiTi^ <Diis $ *n 0 M met± 

-lie 

[0 0 4 0] *fc±fB^)S«:«*-r-5fc«&, ^fEl^jWl*; 20 

>gi 1 , mmm^m 5 9 ^m^r^m 1 ©la 

oizmmm^ff^&is.3mizsi-r^f^2<ojimii. mm so 

i7 <)->^»mzji K) gfet^t: 2 ^mmr^f^ 3 wx8«: 
WL, sdieMiciia, M2<DxaRz>*M3<Dxa«::i 

[0 0 4 1 ] ±IBII 1 CDiatt. T;l/S:M?(75*fiaS« 
aS^^^'^-X hS:7.^U->Wl-r-5c:<i:. X«:tf 

[0 0 4 2] ±f2«2 0Xett, ^(73513 WXair*3tt 
IflfP^, l-<£jegk»«3HtrPtffi-r^^© 
^^ffl^ffi, a«i«^S6 5&DC««:9a5iSeaiSS3B*^ 

licoiS^^isiis-r^xgT^'So IP*,, m'&cn>^'o\z& 

ffl7. + -v75^Xi7iJ->«r^M^TS}g-r^«EPS'mBC5 50 
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\Z, *feiBiS«3®^ig±tf bTSta^^ffl«®^^#:9 

Jg«:9S:So<75TS>^, 

[0 0 4 3] J«;:^-t>+>-A^ ;1?7. h 6 lr#-^^f nZijS:^ 
trJ;0*fe«i:StS3 ^r^S-fr. -^-niC^oTStn:^-? 8 

<7>-e&^^^. gntes&a^m^^. ^^^S£3ct;ot>^ 

-X h«:Xi/'J->WJ^T«68:S«3®SU:SK«6S 
S«3ffi»rBE^nTV^-5«*t:9Sra'5=t^t'E-r-5. T 
•5<»:ii5mT*'5«(|J9±C0'^— X h*^ {SmT?*-5*fiSt 

S«3S'Ngitn. ^-co^SK^-x f>«:Snia®{t;T-5c: 

/'?^'->«ffi 1 ) *ffilrttttrSB'<-X hTiSBB^Fn^^cCO^ct 

^(r@ST-5, ^coSStt. ^(75XaT-fl^^$nslgta 

BB $ nr OiT "b S d t «« ^ * T t) i^c ti. 

[0 0 4 4] ^::-eiHiK/i^->«1SiSEfc:H^IB^- 

jaa, ^^'^-x h<s^t«wvxi7^*T$.s, sfc. 

-B.lHl?SAiS'->«S 1 aSfC^K^-X h<&ISlr<iI^t 
L/;t«» aKlHlK/'S^'->«ei^B^£WB'jmSL/T, 

[0 0 4 5] ±iB«y S:«i*TS*5!§g(Z3ffitiim^ 8 © 

f#bn5^«ta«3S±(7)^^9CD-g|5^mffi (lHl?S/S 
3^ ->«&!) tL. «6iS!S«3ffi±<D— M<D[Hl!S/t^' 
->mil 1 ratr^ff^fiE^n^ffita^ 2 ^WT-S fc(7)Ta& 
oT, WIB-^fromffiPal^fSI (L) (tmiSSS (h) ff? 
ltL/h/0J3 0tA±-eab-5 3i^!t$'^i:T-5, 
[0 0 4 6] IS 9 (C±fBmffii@8gaS (L) :sti>'±iBm4S 
(h) (7)^-}*ai|^{igi£^b7'co ti:L/h=^3 Oiil 
±tTSfc46CO^I8;<i:LTia, Hffiig^ (h) *i£<T 
•S^f^-^UffirplffiBI (L) $g<T5^^5;^«^^o ^tz 

[0 0 4 7] (h) ^<g<T^#©tCd;0. ± 
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gB^mia (iEi?s/i^->a@i ) *eass3s± 

[0 0 4 8] ilClT^Mift^ (h) ^iS<T'&«^JCi3 

OtJLTtT^ctO, ItL/hT^^S 0£JL±<i:^Cb?i<i^cJ:^o L 
;!?^U/j:7!)«^C:<DS'&{C^oTfe± IBIS 1 (Dm&RZSm 2 

jfi t c *5 ^ t ffi t»t#^ 2 ?g t>t CO t i b ^ 7!? ^ ^ l; « ^ T ^ 

^^^^^cSEg (Jp!S>'^5^->«ffilia3a<?5j£in#:2) t 

^^fji^m (m^/'^^-ynmi^m'f)'^^P¥^^^\z$> 

ttigtffdmmznm^(D$>^m,tnii^2) t(7)it(c43v^ 
T. ^^r^Mma:^mm^^^z:^i\z<i:^x. i&m,m^ 

[0 0 5 0] ^^m<Dm 1 (7D^g^(7:)ffifit^^' 8 
T. tbL/h*3 OEA±<?:-r^aWWjtfttt. 

<Dffitn:M«6'::»^7i>^± 1 7%<D«Sii (n = 3 0) fco 

8c7)S*n:^ltfeo#75*± 9 %<Dffiffl (n = 3 0) 

[0 0 5 1 ] ±'^i.rzwiim^m^T^rz&<D^^BM(Dm 

i^^mmmzmm^^m5(Di:mt.. h^ib^* 9 gi^ 
^mmtv. mm&m3m±<D—M<Dmt^mmm\z^txi 
i^2^mmf$,T^'md(Dxmt^^v. ::nbm4'-6 
(Dxm^::<Dm^m\zmmi^^ sism5coxetc*5i.iT 
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mti-'^<Dmmmmm (d c!:^^*:9is^ (h) cottL 

/hS:3 0JJJl±fr§A^, X«mJtEhCO«S«:0UtT<!:T 
[0 0 5 2 ] ±IEm4C0XS«. H3aiLfecfc-5(C*eiirS 

iS3Ssco2S*^9;i^[^*5aiir^)0\ sl.<htt'^ 

[0 0 5 31 ±fBII 5 (DUrnit. Wx.«*6j|iSffi 3 S(7:) 

10 >'S1S1 **6»a«3rttc*0ii*-&^*v iHlg&y^^'- 

ynmi^i^^^B^'ttxf^^mzmmM^ (h) 

<^i:^cfc^iaSb. JtL/hS:3 OEJlichT^XSTfe 

c:c:T<7:)yi^xxgti. d-^— >^UX'^. tt-^co 

^ ¥ ffi «: 5^ <!: b T ffl 0 ^ EE T I c: <t S U X ^ T *e 

\izm^T^^^(o^(D':fuxxmm'f)^^^n^o 

[0 0 5 4] ^Tc±mm b (DXm\t. 0^JAfri*eiiiS«3 
(h) ^(S;<;i:'5ci:'5i@SL. JtL/h ^ 3 0 i^±<h-r 

^SB^i^$:*'r-5?^^<7)«eiB^aiK3Srfflv^^^tw«. ex 
)V'-'is-)]^^mmmm^^i^m\zmmi^u^^<^^. TsJv— 

[0 0 5 5] ±tH*«?BC0SJn^^ 8 CD^ 1 

i^T. x;u-*-;i/i^2Smi^KS::fM>TJ6as«3f^s 

^{*:9CD-gB^lElS&/N'^->«Ml chU> *6aS« 3 ® 
±C0-M(DWIE«ffiPp1{cm?^^^naffiSx«^2 

i#tcmffiii5^ (h) t^mKt^^^^tnt^&Ki . * 

msi^^3(D7s)v—^'-)vnmzmmm'tw^fSL\^x 

40 [0 0 5 6] Cl<7)<i:ot;:d6o^XS^^tr^^C0±IBm 

5coxgtl> S6«iSte3ffi±(73-?^omffi^^SaL;t± 

Tfeiv^o ti^xmrnm^ (h) ^{e;<*iJtT^.ie)E0 

SL. ltL/h«r3 0£A±t1-^o 

[0 0 5 7 ] *^B^{Ci5l'^T. ::nb^]*L/rm5<DX 
g «: 2 ieA±Sa^it T ct V ^ d t^W "5 S T fc V^o 

[0 0 5 8 ] Sfc*^0Jc?3^£;;^-b:>t}-com2(D«^(l. 
±.m\^tz±X(D:i^%m(Dm l <7)«^(7)lgtn:^^ 8 

50 ti-tt:<L^n. #x v^-^(o(c>^f)\^^-\zi&mT^wSim 
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[0 0 5 9] ±IBJSJ;^-lr>-tt-tt, 1 ^0 8IC* 

-rJ:o{r, «tn:ig^ 8Sr«)5e•rs«6li^»«3ffi<»-t>-t^■ 
#^®^*(D(^^/L^^5^,■^t■r-&, «fei6iS«3®»wiao/cia 

[0 0 6 0] 08 tcSViTIE»C*fSW<^JiS:'7-t >-y-(75« 

^Si!^izT^. isei&a«3®ct9oita32-rs=iti» 

*fii&a« 3 ±ffifc:«Jg®^P7!)«lilSIE*J^ro*X h 6 75«S5 
[0 0 6 1] *fcifei»««3 ^r«L^:i*«57^:l 0A«, L 

nx^-'^o cKOT^iott, ^xh6^i4^^nrzfSif}\z 
-* osiitig^ 8 \z^m!^< es-rstsfj^WL-Ttv*. 

^t^t. *e^a«3(75tS^SA«+^l-Tfj:V^«^7i<3bS 
M«S;i£«StmT8{3STfe»rS*5-?-n75ia&^fc««>> 7t 

[0 0 6 2] sfc#^«)Stfim^ 8 tii:?iJS5)i^$n-& h 
'jvy;i/^-v7'JS*n;ili i75^*6i^S«3 JiffifcSB^nr 

*feiiikS«3TB©«*t^^ 8 i:«eigi««3±B(D 

i/ji/g^-i- yffifetsg 1 1 ^ u— tf 1- u h u s 
m<DfQ^—^mmizmmbxm^-^^m.iz^T^o 't<Dm. 

[0 0 6 3] 1 2 «lJC;^>-t >-t)-^«^^g§^CD 

7. H 6 lC*S:^3<£:<rl-4-Ufe*i-&T'=fo5&<i:^J^bn£l/i#^^}g 
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[0 0 6 4] ?|2<D«fiKWf£::#j-fe>ltfcffli,i;tffliga)jg 

1 a~ 1 d(Dmi&<Dmti±.>-*t-ii^mLX^^<bo 
^fzmi a~^l d©«lfie<i:m2ro«^£Of#5frSrS:tb 

[0 0 6 5] laS iC^nT^fiKfC^ot^T. i^ptcAl 0, 3t 
Itffl^tl 2, h'Jv;^;l/^-y7'«*x^l l«^2(D«|fiK 

7X1 0C0}g1^lAL^t^fC®^^n?il>L/, 3£f#fflAl2 

<DSim\ii^mi!)mMj&<Dmm&iR3a^f!amzmi&-^tifj. 

20 7^:1 2«, 0 8fr*3i^.5iza^UB<oSfi«iaffi3«g5os-ja 

(D<pf'^i4&z^-r^mf)^°imx$>^o 
[0 0 6 6] HI x\tm 8 iz7f:Tmmzii\,^x , #x s 

■^-rizmtji-:>ft^miiz$>?>mfisiiiLX'bJ:^\ ^mm-^ 
30 ffim'f-8<Dm.^i^2m^f)imm^n. ^\tmx&^^i^ 

[0 0 6 7 ] c:(75cfcotC|p)-*feaSffi3S±l'fiJn;^l^ 

8 75tffi$tijao7}tx h 6 *tEg«sns«fie«5Mncsfij.^ 

jgtn:#:2^l2-r^ltf^-^> 4^X^6 00^^ 

iR3mizmmT^(Dx$>tni. tcDj^oumL^^^mt. 

[0 0 6 8] {RIAtt'iaS iCiJl'^T. 7}^X H e-fiS^SiSin 

m'i-8^m\znvx:k^<-ftix\^^oii. ^-t^vq^ 
n^-^tirzmti\z^^^mKmi- 8 ^<D^t)r):^tmt£ 

50 -5jg*<i:>i-5. «6ig:S«3t;z}tXh6iffifit^^-8t«r 
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[0 0 6 9] ^fc:±f20 1 X«I1I8 fI^Kb;tffi^tr*li 

iRSS) {ceH-rs> i?ga!:a«3 <hSST;m^=-8 ico^ 
[0 0 7 0] ^fc±feE11^0 8{:5^L;t«fiElr*Jt,i 

[0 0 7 1 ] rojj^;^ H 6«, ^^m<r>fBi3±>'^^A 
— y:^;ua>tfi— 5'ffl4^'r>7^'(' >i'5^'('/N'-i'x-?', 

^i4^-r^^^t^'S:mm'^mfr^rzit>\z. ^^xhem 

Btc^t LSiaJcui£::^*##-r 5 ^1 1 tc J: o T*^^*« 
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[0 0 7 2] ^tzmm^m^'^^m-^cDuntLxit. # 

U\i-)\^'jrUy^U—h (PVT) x}^Uy5^U'>7^ 
U7^'lx-h (PBT) Til. !ft{I«F)imSefflT#S. :i 

wpvT. PBT«. m'imm<D^x\t^\zmmzm 

[0 0 7 3] S;t±IES 1 -^glS (CS^L^cffi^l;43li 

10 T, *eig:S«3C0*tK««)!il^*t!|£f=£:ifie:^<hT?)fc 

m^mn.'&mnxm.m^^m.i'rz'^miivxu. fk^^r 
u^ikm<Dm^izmi^x, ^^ti'&m^^rzt^iz^<DM'i)t 

[0 0 7 4] m 2 w«fiEco)t£;:^/-tr ^^l^com i 

^ii^te.mr^. vt-z>x, &m.^m^ 8 (Di&0si^mz± 

-frT^S:*r*i»*bii. aeoT2|s:5!g3roatr[^^8ro 

40 ^•r^mti±.>^itwiztfi-mn,^mmx$>^o 

[0 0 7 5] i^tz^^tfimf-atmt^h^j s.>':/^ti 

-r. ±1505 J; ^ h u y T'sms 1 1 5 h 'J 5 

>^r^::nz^r)?iii^ffnz&tfimmm^nrziS':h-t> 

50 ViTffitrifflgaSTS*i^T&oTfe*»W«ffitr[^^ 8 



( 10 ) 
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[0 0 7 6 ] sfc?s#co*i-&tt> ^i&tKm^ 8 (Dm.mi 

m^k. 0 8 (C^kT— 0CD]t£;;^-t>+»-(r4 0cDffiJri?g^ 8 
COR/2 iiSSTS. *feiHk««3S:. SStSg^A, SSx 



20 



(r;'^:^. •^■coJig^jgtriS^ AcojginMtt2 x R ii/iO. 
f&m.m^B<D'&^mt.Rttj.^. t^oTStixig^ACDS 

M^<fc«tt2{&s;i*. ii«»Si^^$sy-v'fr^ 

^> S fct M b O # (75 /h $ V ^ t) © ^S: « ^ ^ ft T S <© H , 

[0 0 7 7] ±%^mm^M^-t^ti>^a:>^%m<D%2,<D 

f# ^n^i^SK 3 S±0#^ 9 ^^t^tmL&iS. 3 s 

8 ffl m@ i sm^^ 8 ffl H'ffirni idiPM $ n -5 stri 

[0 0 7 8] ±tB^ 3 CD^fiE^^rr^ i t T. ffijri?^^ 
8 «r-filfiKT-2> Affile C5l.iT, iSS^Ti^iiSViCIt 1 »S 

(m2(Das) , vine) 2:pos*^£*»?^ott*R{c:^ 
*x ffl e> ^ ^ * {s i« T ^ * o 

[0 0 7 9] 010 td^Stj-^X^J? 'J->En»lte^(C^-5 

;p^««i 1 3 ®jn:#: 2 i:coSEM®tri5t,iTm 1 <oa 

aS,?>'m2«SS^*-^/d:t,i (010 (b) ) fc;*, J¥ 

Jgfex*t:2:»5iii:L.TlgJri;Sg^ 8ffl«ffi (ff^««il3) 

S*0^#S:jatt-5fcJ6l?fe-5. ^J>t«01O (b) IC 
iiV^T. 9 ifi^C0J?K«1S 1 3 Jfeat»«3(C^^ 
L-SnteillSSii:ntffi?:*UTVi-5, ZLCOSaiSmSSia/^cHfC 



[0 0 8 0] 0 1 1 «±IB¥ffla6roS?SS:t&-2)SS?«6 

ffi«ai3^a. b, (D^m^mz^n^. a COM 
J^«l^«M{C^#:9c0^1.}g<i:fflmTab'9. ZCD^mz^ 
ta^2*iffi$ns*i^«, «liBUitmi&DC»2(0aa 

asBTfeo. ii6ii:SS3S3!)ie>(75ii;$A«a«cojPKEn8ii 
10 t^^Tc:co«i^ir»fixfls:2A«Ksn^«^n, wai 

\ttjif.^y)i. «5JiaiS3 ®Aib(Oii5^;0n 0 iim«:TlHl-5 
m^T. K-Df£tiibti^ts.nmt.fS.^T\^^^, U^XZ(0 

mmzi&ini^2f)^^^n^m-^\t. wimi^tzm i &zsm 

01 1 (C:*3tt§««b&DfM4Sc S:fibTt,i.&. 

[0 0 8 1 ] ^tz&m-r^i&tn.^2m^-:^ h<o^— x 

20 M4iK»rJ:oTH, a <O®iiE*<0 1 1 C*LfcJ;ofj:«6 

m^^3mizMi^Tmm.tjimiirj.6-r\z, mm^^Rsm 
izMLxmiib^^^^iii.rzm^^t^m-^f)^$)^o t<D 
j^oum-^it. mmmizw-mx. mmi'rcmiRU'm2 
<Da*s:W$^cv^mi®**bwM«. c<Dmmtfj:^. m 
^(Dtz^. mw9t. ^in.W2t<Dmm.mm^m.tAm 
fls9igi$^^u;±tr^^tic:=fco. MKWUMiMbfcm 

[0 0 8 2] :icoj;otCiS^9 i:, Sfet^* 2 icDSMSg 

30 m^m^mm m^^-^^) y,±.t.r^z.t\zj^ri. m 
j^b;tct-5/'j:« 7.C'')-ymm\z^y)m.^W2m.'^]^ 

iS.-t ^m'^\Z^^^T . 9 tX^-v'tCO^OdiOIC 

6i#:«:Er^<4«C0-rn*ig;MT?#, 9 
$n-5jgin;«:2«?^4^i£^^$1+-5;i<i:A<-e^-5. x=*^ 

3S:Xi'iJ->^SiJJ£(c:J;0ffi-r^«-&tc:«X4^ 
40 fls:9f^fiaJ3*5tt-2)fc<O*ii-e*0. ffi6i# 2 i: WgEttSB 
\Z^n^mmWmi 3<Dm^ifi. ffitn:fls2<ir«#:9i:0 

S)0, mmi^rz. \&^i^2m^i&m.T^^'^\zWiu^m 
w^9 <i:;piK«a 1 3 ii(D»m^m\z^'p(D\t<b-D^i)i 

[0 0 8 3 ] Jf£;;'7-tr>-y-fflSy--:^i:LTC0ig*ii:m^ 8 
50 ^«^-r^Stn:#2&D:jPKmffil 3«:^(r^}^fiKT-5 



I 
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CO 0 8 4] ±IBgjT;^^C0«fi£(wi3t/iT> 

o#XgS:*U, t(r)'n\zM^9 i^U^^^\z^mmM 

[0 0 8 5] ^3(^«fi!cOOJ£;:^-fe>i*-«, ^Jx«0 8(C 

^-t^O\Z. ffifeT;^1=^8^:«fie-r^«fiift*«3ffi(75-fe> 

iS3ST-5-ia^±. ^'o^m^'^ip^n.wmzm^m>&. 

•5. 

[0 0 8 6] 08 i::S^iTll 3 ©«^<DjS:^J-t >-y-(7)— 
#:9, Bn-&[H]J&A;$'->«ffil«. 1 3 fcf^to 

ie$nT*30. <rnb('J:0Sta^T8:»i1t^jc$n-5a 
iSfix^^8«, «eigr««3B4''i:>Sr52-^ir5. il&iibS 

ll^(c^8g||fl«:rB(cSB:^n^o «&iSI:S«3±9(C(lj£a 

•5. crot^Tj^X h6JSS<7)tt>'Di:Wie*feig:aS3ffi4' 

'C>i:Ai|IMe*)H-iJ:r ^ J; -5 tcT ^, ^ fcSea»« 3 [;: 
\-X'L^^(r>t^\ Qifi. L^?<;Ott?iSO^^gB755*ei6iS«3 4' 

Hta>(0S2<D«ifiK(Df£;;'j-fe>ii-»CC)liTro|SiBJcD<i: 50 
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[0 0 8 7] Sfd&'frWffi^^l'-S ta?l|«3gE$n-5 h 
U ^ taSg 1 l75S*6ig:a«3±ffiHffiSnT 

i^sc<trofij,^«, m2<Dfli^roiJiigia«|-rs/ti*« 

[0 0 8 8] ±K r-fe>-9-;t3&®«E«)it'-Dj , ^H^T. V 

■tr>1*-rotiig3(cffl^^fcffli§(75,«?tctt^ 1 a~l dX«l| 
2roffifi£C0Jt£:;'3-t>-y-i:^ilLTti.5. *;tmia~m 

1 droflls£Sy^ll2ro«flgtm3C0«|figw^*Sr5^L 

[0 0 8 9] 0 8JC^-rm3(Z)*S;;'j-ir>ii-coafiKJc:43ti 

L. 3^itffl5^i 2rogEe«nj^7>tBg^|}g<7)«gitikS«3«) 

SIS 3 SSg8ro#iZ2ro4'rBH^ja(Cga-r'5l¥A«-5IggT*-5, 
[0 0 9 0] l3 8fr^t-|S3<D«|fiKrojS;'3-fe>t>-|C::feli 

3 ^'k^-f\zm.fi.^-km^\ztb^m^ii LTt> j: 

t^o 3:(D«-&(Dfij,'Stt. ^2<73«fiKojS:;;'3-t>-t>-(iijtt 

•5l^«01«^£^3<i:^^^#^nsf|J.■S<t|sI«T$)-5. Sfcll 

2 co«^(Ofj:;:^-fe>-y-<h|wiitcoas*iii±ies 8 fc^i^L 

)tll3<0«^{C*5V^T, ii>?i< tt>Stii5!l^8^a^« 
aK^*T-5C t;<iiJfSL.^i. m3ro«fi)c©*£:c;»3-fe>lj- 

8«:«fiES#<i:-rS5pJ.^{COliTt>)^fig3 

[0 0 9 1 ] ±IB^^^»^r-5;tJi6C02ls^Bjc0Jgtn;?g 
^ 8 (DS 2 C0«fKt4, «®©«^g(C— gB<£P^*^8ia 

tttC J: Of#e)nS«fetiiStg3 ffiJiCD35#: 9 (0— gB*^fli 

tL< je^SS3ffi±co— ^ttco[H]Ky^^->m® iffeTfc 

liLfc^Wfl;^]tff:^|6]<!:. *feaiStS3®lCjftoTiE32 

CO 0 9 2] ±l2*i^BJcOffi{n:^^8C0m2ro«fig^:t 
r-SCltT. 012 (a) \Z^'t. ti£3fef!^$-a-Tl^fc 
4<D^3fe^£:ffii^T^^roT. SfixSg^SroataM 

j&i^ 1 4 «Stn;«c 2 *i ^) ?i 0 « 



( 
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[0 0 9 3] z.<D^o\zm^n^-ymmi'km\^^tzm 
"^t^s mmmmi ^^m^^rz^^\z);t\^Tm^i 

n^—>mm\?A\z^'^n^. ^^^mw^^—>mm 

hTt/^ ^m\z^r)i0,m^^{g:m^^m%^mmmm\zi!^ 

[0 0 9 4] 'i^M(D. mi 2 (b) fC^bfcJSjn^^ 8 

m^sm^^^yjifz^-^^r^m^mi^T^^^^rci^b. ^<d^± 

:^m±\^lZ<l^^^^tU'Z>T^^^(DX'$>^o 
[0 0 9 5] 'MZ. ±tE^^BM<Dmtfim^8<Dm2(Dm 

x\^^^^^^ot^\z^\^^xmm-r^o mi 3tc*^Hj<z)S 

(a) iZTf^Tmm^mmcmm^mT^^^X'bti^o 
iy'/)^Lmi sizTB-tj^i-oiz^^m^i 4 mi 2 

(a) ) :fym±r^rz^^d&^\z^-7.\^v^<Dm.^i^2 
^^Lx^<ts mz±m^mmmm\z^\^^x'^m^- 
X h(D^m\zj:^mm:^^^^m^o:>mmmum^zTiii'orz 

->mmi^^t^^i^^i^{z$>^. t£*rL^2^-x h<h 

tR^2^-Xhti^^^K)^^rztLXh. ^CDffitafl^ 
mi 2 (a) 4ti. ^STH$)^ 

mm^^^wm^fji'DXi^^rzrzisb. -^(7)®6^^i^c*^T^ 
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[0 0 9 6] ±i^^mM(Dm.m.mf' 8 com 2 c^^s^.f^^s 

mm?&\zmMjSL'^ri^^igii^2^m'r^m^. ii«j:o 

7s)i-7is-)i.[^mzmmm^mjs,i^xmm<Dmm^mm 
^i^^rzib\z. mMM^-D^xm^^L. -^(^mzm^ 
/"^is^-ymmi tu^^^\zhmmmit>'Dtmy)mf$.'$ 
n^tz^x&^o 

[0 0 9 7] ^tz^^m(D^4(Dmi&(DiC^ti'^>'&\'X. 

±.)& {.fzi^mncDm 2 ^fiScxt^-^n^s* u/ijf ^ b 

20 ^ft^n. h 6'\C0lS:^f^#Jcest'^Jgtn;^T8C0 
[0 0 9 8 ] ±lai^^^;^ir>1t^^. «?iJAti|ili^EI8t::7K 

f<l:-5(C. «trC^T8S:«fi£r*«eig:»«3ffiC0-fe>-y- 

*^ftffl®co4^^i:^^32.';^(hT^> SfeaS«3S{;:mo/ria 

<b 5^?^ b fJiefS;'? (7:>:5r^ <i: 5S $ ^ ffifiT ^ CO T * ^ c 
[0 0 9 9] m4co«fi)cCDJS:^-ir>-y-<Dl(jf^^¥iJ.SJ^m 
3cOfS;'7ir>'tl-(75-€-nch[iHllT$>-5o ^rzmX\tV^)'^ 

<r:^mM\zm\^^rzmm(DMm^% 1 a-i dx«m2. m 

»1 dCO«^Z5LC/m2. m3(0«^<tm4<7)«^<DfJf* 
[0 10 0] 

mmmxjo.if.^ymmi^w^w^^^ {m^i. 2 mm) 

a--^l d(Dmi&<D^-il^>^\Z-> 
V ^ T <0 ^ CO S8 CO 0ij ^ r o 
[0101] if, *eiaS«3il5®lCj?*l 8 MmCOffl 

IS ([Hl^§yN^^->«Sl) 'BLZS^WLtj^^^bi)mj^^n 
50 -So LTt#fe*^4J?:;:^7iz>tl-tc4Dtt^*6jiSfS1S3^ 



( 13 ) 
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fS(Dmi^9&zs^mmi-mmm(oiyi7^ bit. muz 

CO 1 0 2) z.:i'ci&mStm3mmizii, BtifBx-;/5^> 
gB«7) ^mLfzo z(Dm»m&mms^^7<D:^&\zj: 

[0 10 3] :;*:t^T"iSei&S^3 {'^*l5it6nTt.^^x 

(itstfTtiiL-. 't(D::tizj:iomi^9 . m.trimTmmmR 20 
z/enwiisssssBBiW 7 (D^n^etKom^ 3 0 ~ 5 0 

w m CD BS — /j: -a , 

CO 1 0 4) ^(D'lkti—Tfyy • 

«gl 1 t343ttS*6igiS«3 (r^*tLMJe)*^4 5° CO:^f[Slt 
3 - > > iO^ e J^t -5 iSai^ '>;^C < i t> * 

tsar^ctot'x^ u->Ep«i]ffitcj:oe2L,. i»®{t;$ 30 
CO 1 0 5] -^-roj^sfeasffisasic. m.m^^iEyjmx 

CO 1 0 6] Mfc&sta^T (Ri~R4) tmmizm 

n.mm^n^hu-7-:f)i'^y:f^tfi^ (R 1 t r l m~ 

R4 t r im) €:0 4 tC^Tm^SEigt^^^i/i-S J: ^ 
*e«iS«3K®frj§iET^o 3I^JS««i^i»ro«^g|5ia 40 

mmm^trnM-r^o ^mm\t. RitRi t r im^. 

CO 1 0 7] a±-e*^BJ®iiS;'j-ir>-y-i£»-5C<h*ST 
^-5, i:(D;^::^-lr>+t-«a««fi»»S scorns, #fc*e 



mff^ 3462494^ 
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^Ltz>»-^<DmW(r>IStS^m3iZ7fiVtio JX7.h6JSS 

CO 1 0 8] S4H$7t*^W«)*£:;^-b>-ti-{C43tt-2). 

fi£bTi^-5» z.co-:/u yi^^^comiS-Wmi^^ (Vc 

c) - (GND) raic:nm^a)iiEE7i«EntnsnTtiS. 

(Yout) tCcfcO Ytt:^|6]«*&;'3-tr>tt-*««fi)c 
S2Si:0:xiS-? (Xout) ^cJ:0Xtt:^f|SI©^£:;/7•fe>+^ 
CO 109] S5Ji«*56igcD*)CO-Ctti^j:tiJ??:'j-fe>-tJ- 

(tATjt£;:^-t:>+t-B tter. ) (Dmm&m3mmu-i7 

ffl/SiS^gg*t 7 75l#ttLTti;iVi» ^tz A ■ZXD^in.m^f- 
S^TICOV^T, -f-«#jacD^«:9&DCSStm^fflmffi 

Tl^/il^i, 4O(0«tn;^^CD2^{COtiTtt. ^ 

nb#jacD^^*:9S:m£Jn;ig^ffl«®coiEM7i^ Stni^^ 

C 0 1 1 0 ] (I^S^) 
± IB* ^ O jj;: 1r > +)- i: ;'3 -t > -y- B i Jt «i II » 

^#^tt^<iHi-T-&s. mv) as«. sfii^ 

■fe>t>-®3a:-€-n^n3 0<Htc-:pi,iT, BPt,Sit^i^lS: i 

2 OSCDSjSMt^bO^^^ipfiMT^p-rt. *%BJ(75 

liS:^>-b>+t-tt4 1. 5 Q-r*ofc<D(cMbT. Ji£::^?-fe> 

> li- 1*) T w &«fixtt CO « 6 :p ^ «Ha tesi^iiM 1 1^ e« 
CO 1 1 1] ifizizmm (nizma) sr#fi8L?ij{)«b, * 

CO 1 12] ;tf57.a^*ttgAX:J^^r->J^M)!i^^fife^^t 
T-5i¥^0. 8mm(D^m^mMiZ. 8 un\(r) 

i;m(Dmmmm3^imiit\^x. "tn-^wm^z^^m 
iz. K-ommmizis.w.m=F8iih'j-^-:/)\.^-yym.tnm 
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fiB^7, R£jfiHiiS>''^^'->m«ii «r#*. ::ne<ox7" lo 

>>>^S:M;t^roi^WlHl!SAiS'->«SlPa1^^ (L) 
[0 113] iXci/i-etf 6n;t:'c^£0Sfe^Sffi^a-JU7' 

m<Sl:ro*eil*»«3&^»c*fU. ?Ta^Juxf-J;O08ir 

to 1 141 ^<Dmmm<tmmm (*-:if^> • ^>^> 

->mffillfe^ir}gfiE • J]nfR®<t:$-e-T«*t«i:2<i:T5. 20 

[0 115] ;*:t^Tc:n^&stn:^^^8 ia?ij(cia^-r 
* i: cfc 0 igg $ njt h 'J -7 y -y y SSiS 1 

1^. ia4(;ijK-rci;c)7^j:SSx#:2 <i:(73t^igg4*^^*^T 

^/r h'J-7:/;i^5'-yysSt§gi i«. laBd^TJ;^" 

fr. S«4oo®jn;ig^8*sffi$n;5:ffi(i:j£«B{3, 30 

[0 116] t<Dm&m.m'f-8L. ^n^ti<Dm.^mf- 

8 tm.mzmm.mm^tirzhu-^-:/)i'^y-:fm.irimi i 

^■y/etaSSl IfCjtfbU— tf hU5>i?'^SSTo iB}g 
Sta^^ 8 ^r-WfiEf-SSmi* 2 fc^c* h 'J S >i/^m 

'J 5 >if^mtzt\zx^^^m.(Dyf^^imm±^^ 

[0 117] h U v:/;U5^>y:/SJtsgi 1 ^rffli^i^'-t^ 

&m.3<Dumizj;i'ommT^^T$)^, m^itmrns^ 

3ro*^S7»5-k^5>yi7T£g>oT, 2 mmti^ ^ 'S' 

Sin;#:2 (CjC^UTU— tf- h U 5 >y^£j6Sb;t L-T 

-y T'jgtag 1 1 ^fflVi/k< TfcJ:Vi. {Eb^W^fico 50 
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m.mmi)^h'0. l-U-7:/;i.5^>yy®taggi i ^rffli^^-k^ 

(0 1 18] ^LT0 8 ir*-rJ:^{C. S'Srroi*^© 

s-t)^^^ritzmt\t.m(r>mz^t^t^iio. ao^^is 
[0 119] ;!»:ti-r;*;s©«e^s«4&i*{acose^s 

[0 12 0] :;*;l!C0i|feaS«7)i7JI/5:J-^<7)-ti7 5 -y i7 

mm.\z^^<D^mm^=^tbmi$.\^x 

^o\z^m-ctt^m^^z:ii-Q. ^mzi>^m^mi)^-Q^ 

[0 12 1] ■:^mA(Dit-ts-^y-^\t.. m^^-im8\zm-r 
3^jtffl?ti 2^-st\^xm.=i-m^<r)^wm\z((>ij-\r.>^^ 

Tfcl&<J:^JgLi^£lri#^JKgB<h/^cO. Al OWrtfiiJtt;!? 

[0 12 2] |g4^c^am2co«fie(7D^^:;:^;-fe>■t»-{c4o^t 
[0 12 3] c::TS<^irf£;:^-t>-y-A5H^$nfc«ii 

C:<i:{lJ:0, i^T*-S4 0(Deiit^^:^T*#?i 

S-yr. &^(DSta<i^B&|SIgS(::ST;*:^<T-5C<i:A« 

[0 12 4] l£::^-fe>-y-»c43l'iT. Tl^O^ (Z:)^|6]) 



29 

PbI T l^^ ^ (D ;^ ^ L ;t <»i € ic a igSI ^ffiS <D m iH 

[0 12 5] *:fiS|T'li^®«#ft:llT-*-5ilil§C0-g|l$: 

i^X K$;«m*l(jffiaflt-S. t^tet^^bED (Elect 10 
ro Deposition) bI^T$>-5. * 

8 {3*3ttSSI«J 9 St;iHl!S/t^'->l8ffi 1 «:)i^fiE-r 

[0 12 6] Hffi«r#B8L;i7!i«e), *%?B<Z)m2 

<73«fi)c<^«ftt^^ RDcm 4 co«^!!ccOJ(£:;^;•fe >-y-(ro l,iT 

(OSIl5g«)JgSIOD«i«S:^p-r= 20 
[0127] ffiSt^*:S:Xi"J->fPBiUcj;0J^^-r-5* 

SS3&DC|HlgSA*5'->«® 1 WJgfigjliSH. ±ISm2 

• ilPl^fiIYb^-ti:Tetn;*t:2<!::-r-5^{C, iHllfSy^^'->m 
Sirolg^rl. 2mm<*:U, Sfiil*: 2 1 . 6mm<*: 
L , El 8 {'^K-r "=fc ^ ('Strift: 2 }<)«1h]?S/N':J' — >'S@ 1 <^ 

>-B® lCD±H^J®4®tn;^*:2Ta-pTI/i-So IhIJS/-^^' 

— ^mffiiroasE-Hcg (las) (»j<©ffifei<*:2(ciii?&/i^'— 

;t. 

[0 1 2 8] -€-©^ffi$T;#2<&{S®-r5fcS!), ->U=I- 

[0 12 9] ^(Dm(Dft-t]-\Ly-*)-^m!^-r^^T(Dmm 

tt. ±IBm2 0Dli^fiOjS;'j-tr>-y-i:l^eUrLT, *5!HJ 40 
[0 13 0] *«ajt::43ViTt. K ^-f 7^" Jl/A U>»X 

[0131] 014 iZTT^vfzoit. :$^mm(Dm.inm^ 8 
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